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PREFACE 


It is the purpose of Materials Method 5.16(M) to describe NYSDOT requirements and policies in 
developing SUPERPAVE Hot Mix Asphalt (SHMA) mixture designs. This method lists the 
responsibilities of both the SHMA Producer and the Department for compliance. Specific testing details 
and evaluation procedures are also contained. Conformance with Materials Method 5.16(M) will assure 
uniform testing and evaluation of paving mixtures through volumetric analysis of laboratory and plant 
prepared specimens. Multiple Job Mix Formula’s (JMF) to address various SUPERPAVE compaction 
levels may be submitted from a single design by back calculating to the appropriate specimen heights. 
The JMF will stay in effect as long as the aggregates used in the mixture design stay constant and 
acceptable volumetric properties are maintained during routine production. 


The purpose of the SUPERPAVE Hot Mix Asphalt mixture design program is to design SHMA 
mixtures that achieve the fundamental volumetric properties needed to result in maximum pavement 
performance. It is extremely important that the plant quality control procedures outlined in Materials 
Method 5(M) “Plant Inspection of Bituminous Concrete” or the SHMA Producers Quality Control Plan 
(which ever is applicable) be followed to insure uniform production of the designed SHMA. 


Department personnel may suggest methods for improving a mixture design to a SHMA Producer, but 
such suggestions do not bind NYSDOT to accepting material outside of the specifications. 


Note: The SHMA Producer is responsible to insure that the specified criteria in the contract 
documents, specification, and addendum are met. The criteria in this Materials Method 
is presented for the convenience of the SHMA Producer and are correct as of the issue 
date. 
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SCOPE 


This Materials Method describes the responsibilities and procedures for the development and 
review of SUPERPAVE (an acronym for SUperior PERforming asphalt PAVEments) Hot Mix 
Asphalt (SHMA) mixture designs. The method outlines a complete procedure for the uniform 
design of mixtures having an aggregate nominal maximum size not exceeding 37.5 mm. 


GENERAL 


The SUPERPAVE Hot Mix Asphalt mixture design procedure is used to establish proper 
proportions of aggregates and performance graded binder (PGB) to meet the mixture volumetric 
properties contained in the specifications. In addition, the design procedure Sa the design 
PGB content for the selected job mix formula aggregate gradation. 


The SHMA Producer is responsible for preparing the SUPERPAVE Hot Mix Aspiia't design; 
NYSDOT is responsible for checking the submitted mixture design for completeness and 
accuracy. The Regional Director or their representative is the final approving authority. 


A complete SHMA mixture design is required for each aggregate source combination, each 
ageregate gradation, and each plant utilizing the same aggregate materials at a site having 
multiple plants. However, the Regional Director or their representative may waive the 
requirement for separate mixture designs for multiple plants using the same materials providing 
that the aggregate gradation meets the job mix formula and the SHMA Producer can demonstrate 
by abbreviated volumetric tests on actual mix produced in the plant that the mixture volumetric 
properties are within the specified criteria. 
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lll. INFORMATION SOURCES 


The following list references the various sources of information that must be consulted in 
preparing a SHMA Mixture Design (in addition to this Method). 


1. NYSDOT Standard Specifications - including all addenda and the project proposal. 
2. NYSDOT Approval List - Sources of Fine and Coarse Aggregates. 
3. NYSDOT Materials Method 5(M) - Plant Inspector’s Manual for Bituminous Concrete 
Mix Production. 
4. AASHTO T11 - Materials Finer Than 75-um (No. 200) Sieve in Mineral Aggregates by 
Washing. 
5. AASHTO T27 - Sieve Analysis of Fine and Coarse Aggregates. 
6. AASHTO T84 - Specific Gravity and Absorption of Fine Aggregates. 
7. AASHTO T85 - Specific Gravity and Absorption of Coarse Aggregates. 
8. AASHTO T100 - Specific Gravity of Soils. 
9. AASHTO T166 - Bulk Specific Gravity of Compacted Bituminous Mixtures Using 
Saturated Surface-Dry Specimens. 
10. AASHTO T176 - Plastic Fines in Graded Aggregates and Soils by Use of the Sand 
Equivalent Test. 
11. AASHTO T209 - Maximum Specific Gravity of Bituminous Paving Mixtures. 
12. AASHTO 1T228 - Specific Gravity of Semi-Solid Bituminous Materials. 
13. AASHTO 1T245 - Resistance to Plastic Flow of Bituminous Mixtures Using Marshall 
Apparatus. 
14. AASHTO T283 - Resistance of Compacted Bituminous Mixtures to Moisture Induced 
Damage. j 
15. AASHTO PP2 - Short and Long Term Aging of Hot Mix Asphalt. 
16. AASHTO TP4 - Preparing and Determining the Density of Hot Mix Asphalt (HMA) 
Specimens by Means of the SHRP Gyratory Compactor. 
17. AASHTO TP33 - Uncompacted Void Content of Fine Aggregate (As Influenced by 
Particle Shape, Surface Texture, and Grading) - Method A. 
18. AASHTO PP19 - Volumetric Analysis of Compacted Hot Mix Asphalt (HMA). 
19. AASHTO MP2 - SUPERPAVE Volumetric Mix Design. 
20. AASHTO PP28 - Designing SUPERPAVE HMA. 
21. AASHTO MP!1- Performance Graded Asphalt Binder. 
22. Pennsylvania Department of Transportation Test Method No. 621 - Determining the 
Percentage of Crushed Fragments in Gravel. 
23. ASTM D4791 - Flat and Elongated Particles in Coarse Aggregates 


All NYSDOT listed references are available from the New York State Department of 
Transportation. Contact the Regional Materials Engineer for further information. 


All AASHTO listed references are available from the American Association of State Highway 
and Transportation Officials at the following address: 
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American Association of State Highway and Transportation Officials 
444 North Capitol Street, NW 
Suite 225 
Washington, D.C. 20001 
Phone: (202) 624-5800 


All ASTM listed references are available from the American Society for Testing and Materials 
at the following address: 


American Society for Testing and Materials 
1916 Race Street 
Philadelphia, Pennsylvania 19103-1187 
Phone: (215) 299-5400 


IV. DETAILS OF RESPONSIBILITY 


A. PRODUCER 


The SHMA Producer is responsible for furnishing the Department a complete SHMA 
mixture design for the specified mixtures in accordance with the procedures outlined in this 


met 


hod. The resultant mixture volumetric properties must meet the specified mixture 


volumetric criteria contained in the standard specifications, addenda, or project proposal. 


The SHMA Producer's responsibility includes: 


1. 
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Analysis of Plant Aggregate Gradation 


The SHMA Producer shall obtain gradation data for a given mixture, and develop a 
target gradation meeting all control point and restricted zone criteria that the plant is 
capable of producing. 


Obtaining Aggregate Samples 


The SHMA Producer shall obtain representative aggregate samples in accordance with 
instructions outlined in Materials Method 5.0(M). A sufficient quantity of samples shall 
be obtained for the SHMA Producer to prepare a minimum of 14 SUPERPAVE gyratory 
compacted specimens and 14 maximum specific gravity samples, and a sufficient 
quantity for NYSDOT to prepare a minimum of 4 SUPERPAVE gyratory compacted 
specimens and 4 maximum specific gravity samples. A total combined aggregate weight 
of 130 kg should be sufficient for these purposes. The SHMA producer shall submit a 
sufficient sample of aggregates to NYSDOT for mixture design verification purposes as 
outlined in this Materials Method. 
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3. Job Mix Formula (JMF) Development 


The SHMA Producer shall develop a Job Mix Formula (JMF) through a four step 
process. This process consists of the selection of the appropriate materials, the 
development of a design aggregate structure, the determination of a design performance 
graded binder (PGB) content, and the evaluation of the resultant mixture’s moisture 
susceptibility (at this time moisture sensitivity analysis will not be required by 
NYSDOT). The SHMA Producer will be responsible for assuring that all aggregate 
consensus and source properties are met as well as all volumetric properties specified in 
the contract documents. The procedures outlined in this Materials Method shall be 
followed in the development of all JMFs. 


4. Data Documentation 
The SHMA Producer shall document the resultant test data on NYSDOT forms or 
NYSDOT approved computer generated forms. All forms are to be filled out and signed 
by the SHMA Producer. Forms required are: 


BR-X1M SUPERPAVE JMF Submittal Checklist 
BR-X2B/DM SUPERPAVE Average Washed Gradation Summary 


BR-X2S SUPERPAVE Average Stockpile Gradation Summary 
(Batch Plant Stockpiles / Consensus Properties) 

BR-X3M SUPERPAVE Design Aggregate Structure Consensus Property 
Summary 

BR-X4B/DM SUPERPAVE Design Aggregate Structure Composite Gradation 
Summary 

BR-X5M SUPERPAVE Design Aggregate Structure Trial Blend Gradation 
Plots 

BR-X6M Performance Graded Binder Temperature Viscosity Data 

BR-X7M Maximum Specific Gravity of SHMA Mixtures 

BR-X8M SUPERPAVE Design Aggregate Structure Compacted SHMA 
Specimen Density Worksheet 

BR-X9M SUPERPAVE Design Aggregate Structure Compacted SHMA 
Specimen Volumetric Property Summary 

BR-10M SUPERPAVE Batch Weights for Mixture Verification 

BR-11M SUPERPAVE Design PGB Content Compacted Specimen Density 
Worksheet 

BR-12M Maximum Specific Gravity of SHMA Mixtures 

BR-13M SUPERPAVE Design PGB Content Compacted SHMA Specimen 
Density Worksheet | 

BR-14M SUPERPAVE Design PGB Content Compacted SHMA Specimen 
Volumetric Property Summary 

BR-15M SUPERPAVE Volumetric Property Curves 

BR-XXM SUPERPAVE Job Mix Formula (9.5 mm, 12.5 mm, 19.0 mm, 25.0 


mm, and 37.5 mm as appropriate) 
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SUPERPAVE Hot Mix Asphalt Design Submission 


The SHMA Producer shall submit to the Regional Materials Engineer the completed 
SHMA mixture design. The mixture design submission shall include the following: 


- The above listed forms. 


- The corresponding JMF listing the materials used, the target gradation, and 
production tolerances. 


- The individual test data used to generate the average gradation listed. 


- Sufficient PGB and aggregate samples as outlined in this Materials Method. 


. SUPERPAVE Hot Mix Asphalt Design Production Notification 


After Verification Status has been assigned to the SHMA mixture design, the SHMA 
Producer shall give the Regional Materials Engineer 24 hours notice prior to initial 
production of the new mixture design. If this notice is not given mixture production may 
not begin. 


. SUPERPAVE Hot Mix Asphalt Production Monitoring 


The SHMA Producer must monitor all volumetric properties and aggregate gradation 
during production to determine conformance to the specified criteria in accordance with 
the requirements outlined in Section 402 - Quality Control Asphalt Concrete - General. 


. Additional Test Requirements 


Upon assignment of Production Status to the SHMA mixture design the SHMA Producer 
will establish a routine testing schedule to test the following items at the minimum 
frequency listed in Table 1 - Aggregate Testing Frequency: 
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Table 1 - Aggregate Testing Frequency 


Test 
Coarse Aggregate Specific Gravity 
Fine Aggregate Specific Gravity 
Washed Gradation Analysis 


Coarse Aggregate Angularity 
Fine Aggregate Angularity 
Flat and Elongated Particles 
Sand Equivalent 


” Only when required by the Regional Materials Engineer due to field performance 
problems. 





Note: Fine Aggregate Specific Gravity Testing will not be required on stone 
screenings and manufactured sands from crushed stone sources. The 
specific gravity of these materials may be assumed to be the same as the 
average Coarse Aggregate Specific Gravity from the same source. 


Note: The aggregate specific gravities that are used to determine mixture 
volumetric properties during mixture verification and plant production 
monitoring will be based on the running average of the last six tests (or 
less) that were performed on each source. If no previous specific gravity 
testing has been performed, the previously untested aggregate used in the 
mixture design shall be tested and the resultant values used. 


Note: The SHMA Producer may elect to determine the individual Coarse 
Aggregate Specific Gravity on a blend of materials from stockpiles (i.e., 
1A’s, 1's, and 2's) of the same source in-lieu of performing tests on each 
individual stockpile. If this procedure is used the SHMA Producer should 
request the appropriate Test Method from the Materials Bureau. 


B. NYSDOT 


The following outlines the review of a submitted SHMA mixture design for completeness 
and accuracy performed by the Regional Materials Engineer. 


1. Review the SHMA Design Submission 
Review the JMF and associated information for accuracy and completeness in 


accordance with Section VI, VERIFICATION OF SUPERPAVE HOT MIX ASPHALT 
MIXTURE DESIGNS. Based on this review the Regional Materials Engineer will either: 
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- Assign Verification Status to the submitted design. 
or 


- Reject the submitted design for not meeting the specified mixture volumetric criteria 
or the consensus aggregate property requirements contained in the standard 
specifications, addenda, or project proposal. 


or 


- Determine the submitted design does not meet criteria listed in Section VII and 
conduct a laboratory verification. The purpose of laboratory verification is to check 
laboratory technique used to complete the submitted designed. At the conclusion of 
the laboratory verification (if required) the Regional Materials Engineer will either 
assign Verification Status to the design or reject it for not meeting the specified 
mixture volumetric criteria contained in the standard specifications, addenda, or 
project proposal. 


2. SUPERPAVE Hot Mix Asphalt Production Monitoring 


During mixture production the Regional Materials Engineer will conduct Quality 
Assurance testing in accordance with the requirements of §402. 


3. Determination of QAFs During Production 


The Regional Materials Engineer will determine the QAF to be applied to material 
produced and used on Department projects during Verification Status production in 
accordance with the requirements of Section VII. At the conclusion of the third 
Verification Status production day the Regional Materials Engineer will assign the 
design Production Status, beginning on the next production day of the particular design. 
If less than 2,700 cumulative metric tons is produced during the initial 3 production days, 
the Verification Status of the design will be extended through the conclusion of the 
production day that 2,700 cumulative metric tons is produced at which time Production 
Status will be assigned by the Regional Materials Engineer. During Production Status 
the Regional Materials Engineer will determine the QAF to be applied to material 
produced and used on Department projects in accordance with the requirements of §402. 


SUPERPAVE HOT MIX ASPHALT DESIGN PROCEDURE 


This section outlines procedures to be followed by the SHMA Producer in preparing the mixture 
design and by the Region Laboratory when reviewing mixture designs for volumetric and 
mechanical properties. Specifically, the SUPERPAVE mixture design will be developed by the 





Materials Method 5.16 


SHMA Producer in accordance with AASHTO MP2, “SUPERPAVE Volumetric Mix Design” 
and with PP28, “Designing SUPERPAVE HMA”. This section outlines the procedures detailed 
in these standards for the testing and analysis of data to establish SUPERPAVE volumetric and 
mechanical mixture properties and eliminates as many variables as possible to result in precise 
and uniform testing. 


A. OVERVIEW OF THE SUPERPAVE HOT MIX ASPHALT MIXTURE DESIGN SYSTEM 


The SUPERPAVE Hot Mix Asphalt mixture design system and Performance Graded Binder 
specification were developed as a result of research performed during the Strategic Highway 
Research Program or SHRP. SUPERPAVE represents a new approach to designing SHMA 
mixes, addressing the three principal distresses that plague HMA pavements: rutting, fatigue 
cracking, and low temperature cracking. SUPERPAVE is performanced based, both the 
Performance Graded Binder Specification and mix design system were developed to identify 
the performance properties needed to assure that the in-place SHMA will achieve the 
pavement’s design life. Specifically, SUPERPAVE HMA mixes will be designed for the 
diverse but specific climate and traffic conditions that they will be exposed to at projects 
sites across the State. 


'The objective of the SUPERPAVE mix design system is to define an economical blend of 
PGB and aggregate that yields a paving mix having sufficient PGB, sufficient Voids in the 
Mineral Aggregate (VMA), sufficient workability, and satisfactory performance 
characteristics over the service life of the pavement. The SUPERPAVE design method 
provides a truly objective measure of the benefits or penalties associated with the use of 
materials of varying levels of quality. 


B. SELECTION OF MATERIALS 
1. Aggregate Selection / Requirements 


In addition to the requirements detailed in §401-2.03 Aggregates the aggregates used in 
the development of a SHMA mixture design must meet additional consensus 
requirements for Coarse Aggregate Angularity, Fine Aggregate Angularity, Flat and 
Elongated Particles, and Sand Equivalent. The specific consensus property requirements 
for an individual project will be based on the estimated traffic loadings and detailed in 
the Contract Documents. 


If an individual aggregate component does not meet the aggregate quality requirements 
specified in the Contract Documents, it is not necessarily precluded from use. However, 
its percentage of use in the total aggregate blend will be limited as determined by the law 
of partial fractions. If an aggregate component percentage ts limited due to quality 


1 Cominsky, R. J. (1994). SHRP-A-407 The SUPERPAVE Mix Design Manual for 
New Construction and Overlays, Strategic Highway Research Program, National 
Research Council, Washington D.C., pp.-2. 
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concerns, the Design Aggregate Structure selected will be evaluated to assure 
compliance with the aggregate consensus property requirements. 


When the coarse aggregate is blended to meet the specified friction aggregate 
requirements, not less than 25% (by weight with adjustments to equivalent volumes for 
materials of different specific gravities) of the total coarse aggregate particles should be 
non-carbonate material as determined from the target batching percentages listed on the 
JMF. 


Note: When the coarse aggregate is blended to meet the specified friction 
aggregate requirement, the SHMA Producer should pay particular attention 
to the % of non-carbonate material in the friction aggregate. If the friction 
aggregate being blended is less than 100 % non-carbonate, the % of the 
blend must be increased proportionally so that the resulting mixture 
contains not less than 25 % non-carbonate material in the total coarse 
aggregate. 


Note: The SHMA Producer should pay particular attention to the coarse 
aggregate friction aggregate requirements for 12.5 mm and 9.5 mm top 
courses. The friction aggregate requirements may vary from project to 
project depending on the traffic volumes encountered on a specific 
project. 


. Performance Graded Binder Selection 


A Performance Graded Binder (PG XX-YY) is defined by the range of pavement 
temperatures, maximum to minimum, over which the binder can be expected to provided 
acceptable performance. The maximum pavement temperature (XX) is defined by the 
average 7-day maximum pavement temperature 20 mm below the surface of the 
pavement layer. The minimum pavement temperature (-YY) is defined as the minimum 
pavement surface temperature which is equal to the minimum air temperature. Using the 
SUPERPAVE weather database temperature variability is accounted for and a design 
reliability (or design risk) is assigned for each PGB. 


Note: The PGB usec on an individual project will be specified by NYSDOT in the 
Contract Documents. 


Note: Sources of a PGB used in a mixture design may be changed during 
production at the discretion of the SHMA Producer. Extreme caution 
should be exercised when modified PGBS are being used. 


Note: Complete mix designs will not be required for different specified PGB 
grades within the same compaction level (based on the estimated traffic 
loading in millions of 80 kN equivalent single axel loads). However, a new 
JMF will have to be submitted which references the original design and 
shows the PGB to be used. When this is done, the mixture verification 
procedure detailed in Section Vil will apply. 
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The PGB used on State contracts will be certified to meet NYSDOT’s quality 
requirements by a primary source appearing on the Department’s Approved List of 
Asphalt Cement for Paving. Generally this certification should be provided by the last 
primary source to physically alter the PGB. 


C. SELECTION OF THE DESIGN AGGREGATE STRUCTURE 


In this phase of mixture design development the SHMA Producer will develop the design 
ageregate structure for the SUPERPAVE mixture. This will be accomplished by compacting 
at least three unique aggregate trial blends in the SUPERPAVE Gyratory Compactor. The 
test results and analysis of this data will be used to select the design aggregate structure. The 
specific procedures to develop the aggregate trial blends are detailed in Section VI-A 
“Analysis of Plant Aggregate Gradation”. 


The SHMA Producer will be required to submit test results and data analysis from at least 
three aggregate trail blends. This information will be used by NYSDOT in the analysis of 
the design aggregate structure selected and to propose potential adjustments to the design 
aggregate structure if the submitted mixture design fails to be verified. 


Note: If a revision to a Production Status mixture design is required only one 
aggregate trial blend analysis will be required to be submitted if all of the 
same aggregate sources are used. 


All of the trial aggregate blends submitted will be required to meet all of the aggregate 
quality requirements (see Table 4 - Additional Aggregate Criteria), the design control 
points (see Table 2 - Design Control Points), and the restricted zone (see Table 3 - 
Restricted Zone) detailed in the Contract Documents for the specified estimated traffic 
loads. Designs will not be considered if any of the three trial blends do not meet these 
requirements. No exceptions to this requirement will be allowed. 
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Table 2 - Design Control Points 


Percent Passing Criteria (Control Points) 
Nominal Maximum Aggregate Size 
















Standard 
Sieves, mm 





Percent Passing Criteria (Control Points) 


Nominal Maximum Aggregate Size 






1. Mixture Aggregate Consensus Properties 


The following aggregate consensus properties shall be determined and reported on 
BR-X3M “SUPERPAVE Design Aggregate Structure Trial Blend Gradation Summary”. 
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Table 4 - Additional Aggregate Criteria 


Estimated Coarse Ageresate Uncompacted Void Flat and 
: Content Elongated Sand 
Traffic, Angularity : A . 
Million of Fine Aggregate Particles Equivalent 


5 
ESALs epth from Surface 


40 
see NA NRE MEE ME IGP 





Coarse Aggregate Angularity. Coarse aggregate angularity is defined as the percent 
by weight of the aggregate particles larger than 4.75 mm with one or more fractured 
faces measured on the coarse particles of the blended aggregate by Pennsylvania 
Department of Transportation Test Method No. 621 “Determining the Percentage of 
Crushed Fragments in Gravel”. Note that “95/90” denotes that 95% of the coarse 
aggregate has one fractured face and 90% has two fractured faces. Note that the criteria 
is presented as the minimum percent of coarse aggregate with the required number of 
fractured faces. 


Fine Aggregate Angularity. Fine aggregate angularity is defined as the percent of air 
voids present in loosely compacted aggregate that passes the 2.36 mm sieve measured 
on the fine aggregate portion of the blended aggregate by AASHTO Standard Method 
of Test TP33 “Uncompacted Void Content of Fine Aggregate”. Note that the criteria is 
presented as the minimum percent air voids required in loosely compacted fine 
ageregate. 


Note: When the fine aggregate angularity of a natural sand or stone screening 
from a crushed gravel source is evaluated, the specific gravity of the 
Method A blend must be determined for use in the test. When a 
manufactured sand or stone screening from a crushed stone source is 
evaluated, use the specific gravity determined from the as sampled 
material (if the specific gravity was assumed to be the same as the coarse 
aggregate from the same source use this value). 
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Flat and Elongated Particles. Flat and elongated particles are defined as the coarse 
aggregate particles which have a ratio of maximum to minimum dimensions greater than 
five (5). The percentage of flat and elongated particles is measured on the portion of the 
blended aggregate retained on the 9.5 mm sieve by ASTM Standard Method. of Test 
D 4791-95 “Flat Particles, Elongated Particles, or Flat and Elongated Particles in Coarse 
Aggregate”. Note that the criteria is presented as the maximum percent allowed by 
weight of flat and elongated particles. . 


Note: The maximum dimension is defined as the particles maximum length. The 
minimum dimension is defined as the particles maximum thickness (i.e., 
if the cross section of the particle is irregularly shaped, the maximum 
thickness is equal to the length of the short side of a rectangle large 
enough to contain this shape). 


Sand Equivalent. Sand equivalent is defined as the percent of the sand reading to the 
clay reading measured on the portion of aggregate that passes the 4.75 mm sieve by 
AASHTO Standard Method of Test T 176 “Plastic Fines in Graded Aggregates and Soils 
by Use of the Sand Equivalent Test”. Note that the criteria is presented as the minimum 
percent sand equivalent required in the fine aggregate. 


Note: Determination of the Sand Equivalent is not required on a routine basis. 
NYSDOT believes the aggregates commonly used in New York will meet 
the most stringent consensus property requirement. However, if 
performance problems are encountered NYSDOT may require this testing 
to be performed. 


If any of the aggregate consensus quality requirements specified in the Contract 
Documents are not met for any of the aggregates used in the proposed mix design, the 
percentage these aggregates will be limited in the total aggregate blend as determined 
by the law of partial fractions as detailed below. 


s AQ ,*PP(R), *PB, +AQ,*PP(R), *PB, + AQ,,*PP(R),,*PB x, 


EA 
PP(R), *PB, + PP(R), *PB, + PP(R)*PBy 
where: 
EAQ = -Estimated Total Aggregate Consensus Property Quality, 
AQn = Aggregate Consensus Property Quality (i.e., the percentage of Coarse 


Aggregate Angularity in a given stockpile), 
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PP(R)n = Percentage Passing or Percentage Retained for the specified sieve size 
for each stockpile, 
PBy = Blend Proportions for each stockpile. 


If the estimated total aggregate consensus property quality is below that specified in the 
Contract Documents then the percentage batched for the failing aggregate will be 
reduced to bring it into conformance. 


. Estimated Trial Blend Binder Content 


The trial blend PGB content shall be determined in accordance with Section 7 of 
AASHTO PP28, “Designing SUPERPAVE HMA”. This estimated value shall be 
reported on BR-X7M “SUPERPAVE Design Aggregate Structure Trial blend Mixture 
Maximum Specific Gravity Summary” and BR-X9M “SUPERPAVE Design Aggregate 
Structure Trial Blend Compacted Specimen Volumetric Property Summary”. If in the 
opinion of the mixture designer the estimated trial blend binder content is inappropriate 
based on experience an alternate PGB content may be used for the design aggregate 
structure phase of the mixture design. Care should be used in the selection of the trial 
blend PGB content because this point may be used in the selection of the design PGB 
content phase of the mixture design. Thereby, reducing the total number of specimens 
required to be compacted. 


. Data Analysis and Estimation of Trial Blend Volumetric Properties @ 4% 
Air Voids 


The SUPERPAVE specimen volumetric and mechanical data will be calculated and 
analyzed in accordance with Section 9 of AASHTO PP28, “Designing SUPERPAVE 
HMA”. The volumetric and mechanical properties for the compacted specimens must be 
estimated at a nominal 96% G,,,, to provide a basis for comparison between the different 
trial blends before a design aggregate structure can be selected. Also, the estimated 
design PGB content will be determined for each of the trial blends. This estimation will 
be used to determine the four PGB contents that will be evaluated in the selection of the 
design PGB content phase of the mixture design. 


. Selection of the Design Aggregate Structure 


Only aggregate trial blends which meet the volumetric and mechanical properties 
detailed in the Contract Documents, estimated at 96% G,,,,, can be selected as the design 
ageregate structure. If more than one of the aggregate trial blends meets all of the 
specified requirements the selection of the design aggregate structure will be at the 
discretion of the SHMA Producer. The Production Tolerances listed in 
Table 5 - Production Tolerances will be applied to the target values of the selected 
design aggregate structure. 
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Note: Before a design aggregate structure is selected it is recommended that at 
least two aggregate trial blends be developed that meet all of the 
volumetric and mechanical requirements. This will provide the SHMA 
Producer an opportunity to select the best design aggregate structure. 


Table 5 - Production Tolerances 


Sieve 
a 0.300 0.075 


my et ens a) al otic 


The production tolerance range will be permitted to exceed the control points and enter 
the restricted zone. 





D. SELECTION OF THE DESIGN PGB CONTENT FOR THE SELECTED AGGREGATE STRUCTURE 
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In this phase of mixture design the SHMA Producer will be required to submit the test 
results and data analysis from SUPERPAVE gyratory compacted specimens compacted 
using the selected design aggregate structure at four different PGB contents. The results of 
this testing will be evaluated to determine the mixture design PGB content. The design PGB 
content will be selected at the binder content which results in a compacted density of 96% 
Gm at the design number of gyrations (N4,,..,). All other specified volumetric and 
mechanical properties shall be checked at this binder content to assure that the specified 
properties are met. 


1. Estimation of Trial Binder Contents 


A total of four PGB contents will be evaluated in accordance with Section 10 of 
AASHTO PP28, “Designing SUPERPAVE HMA”. These include -0.5 percent below 
the estimated design PGB content, the estimated design PGB content, +0.5 and +1.0 
percent above the estimated design PGB content. If the PGB content used during the 
selection of the design aggregate structure is within + 0.2% to one of the four binder 
contents determined above, it may be used and the other three trial binder contents 
adjusted accordingly. (i.e., Trial Blend PGB = 5.4%, Estimated Design PGB Content = 
5.2%, Design Trial Point PGB Contents = 4.9%, 5.4%, 5.9%, and 6.4%) 


2. Data Analysis and Curve Preparation 
The SUPERPAVE specimen volumetric and mechanical data will be calculated and 


analyzed in accordance with Section 10 of AASHTO PP28, “Designing SUPERPAVE 
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The SHMA Producer shall prepare for inclusion in the SHMA mixture design 
submission a separate graphical plot for the following values on a BR-15M 
“SUPERPAVE Volumetric Property Curves”: 


- Grim @ Néesign 2d Ninaximum VS Performance Graded Binder Content 
- Voids in Mineral Aggregate (VMA) vs Performance Graded Binder Content 
- Percent VMA filled with Binder (VFB) vs Performance Graded Binder Content 


The plotted values in each graphical plot shall be fitted with a smooth curve that obtains 
the “best fit” for all values. The plotted values shall be the average of those test values 
obtained at each PGB content. 


. Selection of the Design Performance Graded Binder Content 


The design PGB content is established at 96% G,,,, (4% Air Voids) at the design number 
of gyrations (Nuesig)- All other volumetric and mechanical properties (see 
Table 6 - SUPERPAVE Design Criteria and Table 6.1 - SUPERPAVE Volumetric 
Design Criteria) shall be checked at this binder content to assure that the specified 
volumetric and mechanical criteria are met. If any of the specified volumetric or 
mechanical properties are not met at the PGB content resulting in 96% G,,,, a new design 
ageregate structure will be required. 


Table 6 - SUPERPAVE Design Criteria 


Dust to Effective Binder Ratio, P9075 mm/Pbe 
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Table 6.1 - SUPERPAVE Volumetric Design Criteria 















Estimated 
Traffic, 
Million 

80 kN ESALs 















Voids Filled 
with Asphalt 


Voids in the Mineral Aggregate 


teleclee Get) ao 


a 15.0% | 140% | 13.0% | 120% | 11.0% 12 


E. MOISTURE SUSCEPTIBILITY TESTING 







The resultant SUPERPAVE mixture will be evaluated to determine its moisture 
susceptibility in accordance with T283, “Resistance of compacted Bituminous Mixture to 
Moisture Induced Damage”. If the specified criteria is not met an appropriate amount of 
anti-stripping agent will be added to the PGB and the mixture retested until passing results 
are obtained. 


Note: This phase of the mixture design process is not required at this time. 


SUPERPAVE HOT MIX ASPHALT SPECIMEN FORMULATION 


This section outlines specific procedures to be followed by the SHMA Producer when 
developing the design aggregate structure for a SHMA mixture design and the Regional 
Laboratory when verifying a mixture design for SHMA volumetric properties. This section 
outlines the complete procedure for the testing and analysis to establish SHMA volumetric 
properties and eliminates as many variables as possible to result in precise and uniform testing. 


A. ANALYSIS OF PLANT AGGREGATE GRADATION 


The analysis of aggregate gradations and the combining of aggregates to obtain the desired 
gradation are important steps in the SHMA design. The SHMA Producer shall analyze and 
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select an aggregate gradation that conforms to the Control Points and Restricted Zones 
specified in the Contract Documents and yields a mixture that meets the specified volumetric 
criteria. 


This section outlines the method of analyzing aggregates for the SHMA mixture design. 
There are two types of plants which require different analysis methods. They are batch 
plants which incorporate their own aggregate screening system, and drum mix plants, whose 
control of aggregate gradation is based on the gradation of stockpiles. The NYSDOT 
requirements for SHMA design aggregate analysis for each type of plant systems will be 
outlined separately. 


1. Batch Plants 


Obtain an aggregate history of the materials that have been used at a particular batch 
plant. This history should consist of a minimum of ten (10) samples. The aggregate 
history should be based on washed gradations performed in accordance with AASHTO 
T11 and T27. From the aggregate history, a tabulation of the percentages passing each 
sieve for each of the individual aggregate sizes should be made (i.e., No. 1, No. 1A, 
screenings or blended fines). When aggregate blends occur, the approximate cold feed 
blend percentages should be documented. From these tabulations determine the average 
gradation of each aggregate size that the plant produces. Attention must be given to 
insure that the gradation history and aggregate samples are representative of normal 
production. 


Note: Plants equipped to re-add all fines from the dust collection system or 
varying amounts of dust collector fines should be carefully analyzed when 
evaluating the aggregate history. This aspect should be held constant for 
the gradation history averaged and when obtaining aggregate samples for 
the preparation of SHMA specimens. 


Once the average gradation is determined for each aggregate size from the aggregate 
gradation history, a combined blend target gradation is prepared by applying the blend 
proportion to the average gradation history percentage passing each sieve for each 
aggregate component. The actual blend target gradation is the total of this calculation 
for each sieve size for each aggregate component in the mixture. 


The averaged individual percent retained for each aggregate size shall be calculated for 
the size fractions shown in Section VI-B “Aggregate Preparation” in order to determine 
the batching weights for the SUPERPAVE gyratory compacted specimens and mixture 
maximum specific gravity samples. These details are explained in Section VI-C 
“SUPERPAVE Specimen Batching and Compaction”. 


The aggregate cold feed blend proportions that were used to develop the average 


gradation history shall also be used during SHMA mixture production. During 
production, routine adjustments to the aggregate cold feed blend proportions are allowed 
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to compensate for stockpile variations in aggregate moisture, slight variations in cold bin 
aggregate gradations, etc. 


The batch plant aggregate stockpiles should also be evaluated in accordance with the 
provisions detailed for drum mix plants. This analysis does not require washed 
gradations. The results of this analysis shall be used in the determination of the 
ageregate consensus properties, and may result in a restriction in the blend proportion 
of one or more aggregate components. 


NYSDOT form BR-X4BM “SUPERPAVE Design Aggregate Structure Composite Trial 
Blend Gradation Summary” shall be used to document this data. 


Note: This procedure is illustrated in the sample mix design contained in 
Appendix 3. 


. Drum Mix Plants 


Obtain a gradation history of the material that has been used at a particular drum mix 
plant. The gradation history should be based on washed gradations performed in 
accordance with AASHTO T11 and T27. This history should consist of a minimum of 
the (10) passing samples. From the gradation history, a tabulation of the percentages 
passing each sieve for each of the individual aggregate sizes should be made (i.e. No. 1, 
No. 1A, screenings or fines). 


Once the average gradation is determined for each aggregate size from the aggregate 
gradation history, a combined blend target gradation is prepared by applying the blend 
proportion to the average gradation history percentage passing each sieve for each 
aggregate component. The actual blend target gradation is the total of this calculation 
for each sieve size for each aggregate component in the mixture. 


The averaged individual percent retained for each aggregate size shall be calculated for 
the size fractions shown in Section VI-B “Aggregate Preparation” in order to determine 
the batching weights for the SUPERPAVE gyratory compacted specimens and mixture 
maximum specific gravity samples. These details are explained in Section VI-C 
“SUPERPAVE Specimen Batching and Compaction”. 


NYSDOT form BR-X4DM “SUPERPAVE Design Aggregate Structure Composite Trial 
Blend Gradation Summary” shall be used to document this data. 


Note: This procedure is illustrated in the sample mix design contained in 
Appendix 3. 
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B. AGGREGATE PREPARATION 


The aggregate samples used in the batching and compaction of SUPERPAVE gyratory 
compacted specimens and mixture maximum specific gravity samples should be broken 
down into the size fractions listed in Table 7 - Aggregate Size Fractions. 


Note: At the discretion of the SHMA Producer aggregates may be broken down into 
individual screen sizes to perform the mixture design. Regardless of if this 
option is chosen NYSDOT will verify the mixture design using the size 
fractions listed in Table 7 - Aggregate Size Fractions. 


Table 7 - Aggregate Size Fractions 

















Note: NYSDOT recommends batch plant aggregate samples be obtained from 
individual hot bins. However, this practice is not required. 


The SHMA Producer shall obtain representative aggregate samples in accordance with 
instructions outlined in Materials Method 5.0(M). Sufficient sample quantities shall be 
obtained for the SHMA Producer to prepare a minimum of 14 SUPERPAVE gyratory 
compacted specimens and 14 maximum specific gravity samples, and a sufficient quantity 
for NYSDOT to prepare a minimum of 4 SUPERPAVE gyraiory compacted specimens and 
4 maximum specific gravity samples. A total combined aggregate weight of 130 kg should 
be sufficient for these purposes. Since additional testing is often required, it is recommended 
that additional aggregate components be obtained when sampling. 


C. SUPERPAVE SPECIMENS BATCHING AND COMPACTION 
A minimum of two SUPERPAVE gyratory compacted specimens and two mixture maximum 
specific gravity samples shall be prepared by the SHMA Producer for each of the design 


ageregate trial blends or each PGB content used to determine the design PGB content. The 
SUPERPAVE gyratory compacted specimens and the mixture maximum specific gravity 
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samples shall be prepared in accordance with AASHTO Provisional Standards TP4-93, 
“Standard Method for Preparing and Determining the Density of Hot Mix Asphalt (HMA) 
Specimens by Means of the SHRP Gyratory Compactor” and PP2-94 “Standard Practice for 
Short and Long Term Aging of Hot Mix Asphalt (HMA)”. Short term aging shall be 
performed in a flat shallow pan that results in a specimen loading rate of 21 to 22 kg/m’ for 
four hours at 135°C. 


Note: 


Note: 


Note: 


Note: 
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NYSDOT will allow a specimen loading rate of 50 kg/m’ and a 2 hour short 
term aging time, particularly when dealing with low absorptive aggregates 
(<2.5% water). However, the Department will be performing mix verification 
testing using AASHTO PP2-94. Thus, using the alternate procedure will be at 
the SHMA Producers risk. 


NYSDOT recommends making three gyratory specimens as a precaution 
against potential error. 


During the selection of the design PGB content for the selected aggregate 
structure the SHMA Producer may determine the mixture maximum specific 
gravity for each PGB content evaluated using the aggregate’s effective 
specific gravity determined during the selection of the design aggregate 
structure phase of the mixture design. The mixture maximum specific gravity 
is calculated using the aggregate’s effective specific gravity as follows: 





G = 100 
£ Ss i b 
apices 
se G, 
where: 
Giwm mixture’s maximum specific gravity 
P, = aggregate content, percent by total weight of mixture 
P, = PGB content, percent by total weight of mixture 
G,. = effective specific gravity of aggregate 
G, = PGB specific gravity 


NYSDOT recommends the following gyratory compactor mold loading 
procedure: 


After short term aging place the SHMA sample onto a sheet of medium weight 
(23.6 kg) brown craft paper (about 915 mm x 915 mm) and roll opposite ends 
of the paper to form a tube and fold over the ends to contain the sample. Place 
the specimen onto an appropriate size pan and pierce both ends of the closed 
paper roll with a thermometer to measure the mix temperature. 
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Obtain a gyratory specimen mold and base/top plate, heated to compaction 
temperature, and place a paper disk in the bottom of the mold. Dump the 
SHMA sample into the mold from the paper roll in a single drop by holding one 
end over the mold and releasing the other end of the paper roll. Level the top 
of the mix sample and place a paper disk and mold top plate (if required) onto 
the top of the mold and place into the gyratory compactor and compact to the 
specified maximum number of gyrations. Repeat this process for the 
remaining SHMA samples(s). 


Note: The above mold loading procedure will be used by NYSDOT when monitoring 
plant produced SHMA for quality assurance, thus it is recommended that all 
SHMA Producers follow this procedure as a precaution against a potential 
error when comparing quality assurance test results. 


The mixing and compaction temperatures will be determined based on the range of 
temperatures which result in kinematic viscosities of 0.17 + 0.02 Pas for mixing and 
0.28 + 0.03 Pa:s for compaction when measured in accordance with ASTM D4402. This 
information should be available from the refinery or terminal distributing the PGB and shall 
be reported on BR-X6M “Performance Graded Binder Temperature Viscosity Data”. 


Note: The manufacturer of modified PGBs may recommend mixing and compaction 
temperatures that are different than those determined based on the kinematic 
viscosities listed above. The manufacturer recommended mixing and 
compaction temperatures shall be reported on BR-X6M. 


If the mixing bowl or the short term aging pan are being used for the first time, the inside 
should be lightly coated, using a similar SHMA mixture, prior to batching or aging the first 
specimen. The mixing bowls, compaction molds and short term aging pans should be clean 
at the beginning of each SHMA mixture design. 


The SUPERPAVE gyratory compaction specimens and mixture maximum specific gravity 
samples shall be reconstituted per aggregate component and size fraction. Doubled batching 
of specimens will be allowed at the discretion of the SHMA Producer. 


Note: While SUPERPAVE gyratory compaction specimens and mixture maximum 
specific gravity samples may be doubled batched NYSDOT recommends that 
the specimens be mixed individually to reduce potential error. 


Note: The addition of 0.075 mm material by the SHMA Producer to account for plant 
fluctuations will be allowed. However, the target value for the 0.075 mm 
material shown on the JMF should be the actual amount of 0.075 mm material 
batched less any additional 0.075 mm material added. The control points for 
0.075 mm material should still be met after any additional 0.075 mm material 
is added.. 


The required SUPERPAVE gyratory compacted specimen size is 115 mm + 5 mm in height 
by 150.0 mm in diameter. The mixture maximum specific gravity sample size varies 
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depending on the nominal maximum aggregate size of the mixture being tested. The actual 
sample size required is detailed in AASHTO T209. A sample size of 3000 g shall be used 
for 37.5 mm nominal maximum size mixtures. 


Note: The SUPERPAVE gyratory compaction specimen size will vary depending on 


the specific gravity of the selected aggregate. 


The SUPERPAVE gyratory compactive effort is dependant upon the estimated traffic 
loading in millions of 80 KN equivalent single axel loads. This information is provided by 
NYSDOT in the Contract Documents. The compactive effort for each of the traffic level 
considered in SUPERPAVE are detailed in Table 8 - Design Number of Gyrations below. 







Table 8 - Design Number of Gyrations 





Estimated Traffic, 
Million <0.3 <1.0 <3.0 <10.0 | <30.0 | <100.0 | >100.0 
80 kN ESALS 





es De a a 
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The specific composition (i.e., the component size fraction batch weights) of the individual 
gyratory compacted specimens will be determined following the procedure detailed below. 


Estimate the total gyratory compacted specimen weight required to produce a specimen 
of the dimensions detailed above. The mixture maximum specific gravity sample size 
is predetermined based on the nominal maximum aggregate size of the mixture being 
designed. 


Estimate the initial trial PGB contents for each of the design aggregate trail blends (see 
Section V-C2 “Estimated Trial Binder Content”) or use the four PGB contents to be 
evaluated during the selection of the design PGB content phase of the mixture design 
(see Section V-D1 “Estimation of Trial Binder Contents”). 


Determine the weight of the specimen's PGB content by multiplying the predetermined 
PGB content percentage by the total weight of the specimen from above (i.e., at 5.5% 
PGB, then 0.055 x 5000.0 = 275.0 grams of PGB). 


Note: During the selection of the design PGB content for the selected aggregate 
structure phase of the mixture design it is recommended that a constant 
aggregate batch weight be used for each of the four design points and that 
the PGB batch weight be adjusted to simplify the batching procedure. If 
this procedure is used the mean of the four selected PGB contents should 
be used to determine the aggregate batch weight determined in below. 
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The required PGB batch weights can be determined from the following 


equation: 
ji 61511 a pemncemttahi masa ¥ fi 
1-PGB estimated 
where: 
PGBW = Total Performance Graded Binder Batch Weight (g) 
TABW = Total Aggregate Batch Weight, (g) 
PGBastimated = Estimated Performance Graded Binder content (-0.5 % 


below the estimated design PGB content, the estimated 

design PGB content, +0.5 and +1.0 % above the 

estimated design PGB content, i.e., 5.5% = 0.055) 
Determine total weight of aggregate as follows: 


TWA = TSW - PGBW 


where: 

TWA = Total Weight of Aggregate Batched, (g) 

TSW = Total Specimen Weight, (g) 

PGBW = Total Performance Graded Binder Batch Weight, (g) 


Determine the total weight (grams batched) of each individual aggregate component in 
the specimen by multiplying its pre-determined blend proportion by the total weight of 
the aggregate in the specimen. 


For each aggregate component determine the batch weights for each aggregate size 
fraction by multiplying the average percent retained in each size fraction by the total 
weight (grams batched) for that aggregate component in the specimen. Any cumulative 
differences found from the actual total weight retained and the grams batched should be 
compensated for in the size fraction having the most material. 


Using a scale meeting the requirements listed in Table 9 - Scale Requirements, zero the 
tare weight and begin weighing each aggregate component size fraction batch weight 
into a suitable container. This weighing may be done separately for each aggregate 
component or cumulatively, at the SHMA Producer's option. Weighing shall be done 
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starting with the highest percentage material and working toward the lowest percentage 
material. 


Table 9 - Scale Requirements 


Test Weight (grams) Accuracy Requirements 
0 = 200 


201 - 2000 + 0.05 % of test load 
2001 and greater 





- If the aggregate components were weighed individually combine all aggregate 
components to determine the total aggregate specimen weight. 


- The total weight of aggregate must equal the predetermined total grams batched weight 
for the specimen within + 10.0 grams. If the total is outside these limits, the specimen 
shall be discarded. 


Vil. VERIFICATION OF SUPERPAVE HOT MIX ASPHALT MIXTURE 
DESIGNS 


The SHMA Producer will submit a complete SHMA mixture design, including the analysis of 
3 distinct aggregate blends and the determination of the optimum PGB content through the 
analysis of 4 design points, to the Department. 


In addition to the completed SHMA mixture design the SHMA Producer shall submit a 
sufficient sample of aggregates and PGB to the Department for laboratory verification purposes. 
A minimum of 6 one liter containers of PGB from the plant, the terminal, or the refinery are 
required so that multiple reheatings of the sample can be avoided. The PGB shall be equally 
divided between separate clean containers which are sealed and suitable for reheating. The 
containers shall be labeled with the source of the PGB, the type of modification if any, the date 
of sampling, and the performance grade designation. If the PGB is modified in any way the 
samples must be accompanied by the appropriate Materials Safety Data Sheet. 


Note: When sampling the PGB, use the approved sampling valve and drain off at least 
4 liters from the spout before sampling. 


The aggregates shall be presieved by aggregate size into the size fractions as outlined in Section 
VI-B “Aggregate Preparation”. The aggregate shall be supplied in substantial sealed containers 
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and shall be labeled with the aggregate source number, aggregate size designation, and size 
fraction. 


NYSDOT will review the submitted SHMA design and either assign Verification Status or reject 
the mixture design within four weeks following submission. 


The Regional Materials Engineer will review the submitted SHMA design to determine if: 


- Acomplete design has been conducted in accordance with Materials Method 5.16 and meets 
all of the specified volumetric criteria and aggregate consensus property requirements. 


- No new aggregate sources for the specific production facility are being used. 

- The SHMA gradation is representative of actual plant production and the aggregate target 
values listed on the JMF correspond to the gradation appearing on the BR-X4B 
“SUPERPAVE Design Aggregate Structure Trial Blend Gradation Summary” for the 
selected aggregate blend. 


- No excessive variation in the compacted specimen’s bulk specific gravity or the mixture’s 
maximum specific gravity data exists at the binder contents evaluated. 


- No major renovations to the production facility have been completed since the last mixture 
design was reviewed and assigned Production Status. 


- The submitted design has been completed in a professional manner and contains a reasonable 
PGB content for the materials used and the design level specified. 


- The SHMA Producer and the specific mix designer have both submitted previous designs 
which were assigned and have maintained Production Status. 


Based on the preliminary review of the submitted design the Regional Materials Engineer will 
either: 


- Assign Verification Status to the submitted design. 
or 
- Reject the submitted design for not meeting the specified mixture volumetric criteria or the 
ageregate consensus property requirements contained in the standard specifications, 
addenda, or project proposal. 
or 
- Determine the submitted design does not meet the criteria listed above and conduct (or have 


conducted on their behalf) a laboratory verification. The Regional Materials Engineer may 
wave the laboratory verification requirement and assign Verification Status to the design if 
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circumstances not covered by this method apply. The Regional Materials Engineer is solely 
responsible for making this determination. 


The tolerances listed in Table 10 - Laboratory Verification Tolerances will be used in 
determining laboratory verification of a submitted design. 


Table 10 - Laboratory Verification Tolerances 


Specified Criteria 
% Density at Ninaximum < 98.0% 
% Density at Ninisat < 89.0% 


Based on the results of the laboratory mixture design verification, the Regional Materials 
Engineer will either: 





- Assign Verification Status to the submitted design. 
or 


- Reject the design for not complying with the specified volumetric properties. At this point 
a complete redesign will be required. As a minimum, this will consist of the analysis of 3 
distinct aggregate blends and the determination of the design PGB content through the 
analysis of 4 design points. If the same aggregates sources are used in the resubmitted 
design, only 1 additional aggregate blend will be required. When a design is resubmitted, the 
Mixture Design Verification Procedure starts at the beginning of the verification process. 


Once the submitted mixture design has been assigned Verification Status by the Regional 
Materials Engineer the SHMA Producer must plant verify the design as discussed below. 


The SHMA Producer must notify the Regional Materials Engineer and the Contractor 24 hours 
prior to the initial production of any design which has been assigned Verification Status. If this 
notice is not given and acknowledged by the Regional Materials Engineer production may not 
proceed. 


The SHMA Producer must monitor all volumetric properties and aggregate gradation during 
production of a Verification Status design to determine conformance to the specified criteria in 
accordance with the requirements outlined in Section 402 - Quality Control Asphalt 
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Concrete - General. Quality control samples shall be obtained using procedures outlined in 
Materials Procedure 94-4, Testing Frequencies using Random Sampling at a Hot Mix Asphalt 
(HMA) Plant. All SUPERPAVE gyratory compaction specimens shall be compacted to Nyraximum 
gyrations. 


The SHMA Producer will be authorized to make necessary adjustments during Verification 
Status production to bring the design into conformance with the specified volumetric and 
gradation requirements. 


Note: If the SHMA mixture design contains aggregates which do not meet the specified 
aggregate consensus properties and adjustments are made to the percentages 
of each aggregate’s blend proportion as shown on the JMF in a effort to improve 
the quality of the plant produced mixture, the SHMA Producer must recalculate 
the individual Estimate Total Aggregate Consensus Property Quality (EAQ) as 
outlined in Section V. C. 1. Mixture Consensus Properties to insure that the 
consensus properties are still met. 


SHMA produced during the plant verification of a Verification Status design is allowed to be 
supplied to Department projects. All efforts should be made to limit the use of material produced 
during Verification Status to non-mainline areas, however, mainline is not specifically excluded. 
The Regional Materials Engineer shall notify the Project Engineer-In-Charge prior to the supply 
of material during Verification Status production. 


Quantity Adjustment Factors (QAF) will be determined by the Regional Materials Engineer in 
accordance with §402 using Table 402-3 - Air Voids in Plant Mixtures (Volumetric Design 
Mixes) for material produced during Verification Status. When material produced during 
Verification Status is used on Department projects and the calculated QAF is > 0.90 the 
Adjusted Payment Quantity determined in accordance with §402 will be calculated using a 
minimum QAF of 1.0. If the calculated QAF is > 1.0 the actual QAF will be used. When the 
calculated QAF is < 0.90 the SHMA material will be evaluated by the Department to determine 
if it may remain in-place. The type of material produced (i.e., base, binder, top), the layer in 
which it was used (i.e., base, truing and leveling, binder, top), and the location of use (..e., 
mainline or a non-critical area) will be primary considerations in the determination of whether 
the Verification Status material produced can be left in-place. If the SHMA material cannot be 
left in-place it will be removed at no cost to the Department. However, if the Department 
determines that the SHMA material can be left in-place, the Adjusted Payment Quantity will be 
calculated using a QAF of 0.85. 


At the conclusion of the third Verification Status production day the Regional Materials 
Engineer will assign the design Production Status, beginning on the next production day of the 
particular design. If less than 2,700 cumulative metric tons is produced during the initial 3 
production days, the Verification Status of the design will be extended through the conclusion 
of the production day 2,700 cumulative metric tons is produced. Production Status will then be 
assigned by the Regional Materials Engineer. During Production Status the Regional Materials 
Engineer will determine the QAF to be applied to material produced and used on Department 
projects in accordance with the requirements of §402. 
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At any time before the Regional Materials Engineer assigns Production Status the SHMA 
Producer may declare the submitted design rejected. At this point no additional changes will be 
allowed and a complete redesign will be required. As a minimum, this will consist of the 
analysis of 3 distinct aggregate blends and the determination of the design PGB content through 
the analysis of 4 design points. If the same aggregates sources are used in the resubmitted 
design, only 1 additional aggregate blend will be required. When a design is resubmitted, the 
Mixture Design Verification Procedure starts at the beginning of the verification process. 


MONITORING PLANT MIXTURE VOLUMETRIC PROPERTIES 


Once the mixture design has been assigned Production Status the tolerances listed in 
Table 11 - Plant Production Tolerances shall be applied to monitor the mixture. 


Table 11 - Plant Production Tolerances 


Dust to Effective Binder Ratio, Po 075 mm/Pe 


% Density at Ninaximum < 98.8 % 
% Density at Ninisat <89.5% 


“These tolerances are applied to the specified criteria. 





While air voids govern the determination of the QAFs applied, the SHMA Producer shall work 
(by adjusting the plant operations) to maintain all volumetric properties within the tolerances 
listed above. 


If a Production Status design consistently results in QAF’s < 0.94 (this may include Verification 
Status production) NYSDOT may reject the design. The rejection will become effective after 
written notification is made and a “grace period” passes. The grace period will consist of a 
maximum of 10 production days of the rejected mix design (regardless of the amount produced 
during these ten days). If adjustments are made to the design which improve the quality of the 
material produced during the grace period, the SHMA Producer may request reinstatement of 
the design. The Regional Materials Engineer is solely responsible for determining if a design 
should be reinstated. If a request for reinstatement is not made during the grace period, the 
rejection is final. At this point no additional changes will be allowed and a complete redesign 
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will be required. If a design is rejected following the conclusion of paving operations for the 
construction season, the grace period will begin the first production day of the next year. 


If a mixture exhibits poor field performance (i.e., shoving, rutting, flushing, etc.) during the 
course of a project, NYSDOT will immediately suspend production in accordance Sections 105 - 
Control of Work and 106 - Control of Material. Material production will not resume until the 
cause of the problem has been identified and corrected to the satisfaction of the Regional 
Materials Engineer. 
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APPENDIX 1 


VOLUMETRIC ANALYSIS OF RAW MATERIALS AND SUPERPAVE 
SPECIMENS 


A. DEFINITION OF TERMS 


Mineral aggregates are porous and can absorb water and asphalt to a variable degree. Also, the 
ratio of water to PGB absorption varies with each aggregate. Three methods of measuring 
ageregate specific gravity take these absorption variations into consideration (see Figure 1). 
They are bulk, apparent, and effective specific gravities, and these are defined as follows: 


Bulk Specific Gravity, Gy, - the ratio of the weight in air of a unit volume of permeable 
material (including both permeable and impermeable voids normal to the material) at a 
stated temperature to the weight in air of equal density of an ole volume of water at 
a stated temperature. 


Effective Specific Gravity, G,, - the ratio of the weight in air of a unit volume of a 
permeable material (excluding voids permeable to asphalt) at a stated temperature to the 
weight in air of equal density of an equal volume of water at a stated temperature. 


Apparent Specific Gravity, G,, - the ratio of the weight in air of a unit volume of an 
impermeable material at a stated temperature to the weight in air of equal density of an 
equal volume of water at a stated temperature. 


Figure 1 - PGB / Aggregate Matrix 


Water Permeable Void 
Not Filled with PGB 
(Included in Aggregate 
Volume for Effective S.G.) 







Water Permeable Void 
(Excluded in Aggregate 
Volume for Apparent S.G.) 


Aggregate 


Effective PGB 


Note: The volume of PGB absorbed by an aggregate is invariably less than the 
volume of water absorbed. Consequently, the value for the effective 
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specific gravity of an aggregate should be between its bulk and apparent 
specific gravities. When the effective specific gravity falls outside these 
limits, its value shall be assumed to be incorrect. The calculations, the 
maximum specific gravity of the total mixture (AASHTO T209), and the 
composition of the mixture in terms of aggregate and total PGB content 
should be rechecked for the source of error. 


The terms Air Voids (V,), Effective Binder Content (P,.), Voids in the Mineral Aggregate 


(VMA), Voids in the Mineral Aggregate Filled with Binder (VFB) are used throughout this 
Materials Method, and are defined as follows: 


Air Voids, V, - the total volume of the small pockets of air between the coated aggregate 
particles throughout a compacted paving mixture, expressed as a percent of the bulk 
volume of the compacted paving mixture. 


Effective Binder Content, P,, - the total PGB content of a paving mixture minus the 
portion of PGB that is lost by absorption into the aggregate particles. 


Voids in the Mineral Aggregate, VMA - the volume of intergranular void space between 
the aggregate particles of a compacted paving mixture that includes the air voids and the 
effective asphalt content, expressed as a percent of the total volume of the sample. 


VMA Filled With Binder, VFB - the ratio of volume of effective binder content, P,,, to 
the volume of voids in the mineral aggregate, VMA, expressed as a percent. 


Minus 0.075 to the Effective Binder Content Ratio - The ratio of the percentage of 
mineral aggregate passing the 0.075 sieve to the percentage of the effective binder 
content, P,... 


Mixture Maximum Specific Gravity, Gi - The ratio of a mass of a given volume of 
material to the mass of an equal volume of water. This represents the density of a sample 
with zero air voids. 


Compacted Specimen Bulk Specific Gravity, G,,, - The ratio of a mass of a given volume 
of a compacted specimen (including impermeable air voids) to the mass of an equal 
volume of water. This represents the density of a sample at the compacted air void 
content. 


B. ANALYSIS PROCEDURES 


The following analysis should be documented on Department Form BR-X8M. 
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Individual Material Constituent Specific Gravity Determination 


The test procedure for aggregate specific gravity determination shall be performed 
according to AASHTO T85 “Specific Gravity and Absorption of Fine Aggregates” and 
T84 “Specific Gravity and Absorption of Coarse Aggregates”. 


The aggregate specific gravities that are used to determine mixture volumetric properties 
during mixture verification and plant production monitoring will be based on the running 
average of the last six tests (or less) that were performed on each source. If no previous 
specific gravity testing has been performed, the previously untested aggregate used in 
the mixture design shall be tested and the resultant values used. 


The apparent specific gravities of the PGB (AASHTO T228) and of the mineral filler 
(AASHTO T100) may be obtained from the supplier of these materials. The PGB 
specific gravity is generally given at 16°C. To convert this specific gravity to 25°C a 
multiplication factor of 0.9941 shall be applied. PGB specific gravity at 25°C is needed 
for SHMA design. 


Composite Aggregate Bulk and Apparent Specific Gravity Determination 
When the total aggregate consists of separate fractions of coarse and fine aggregate and 


mineral filler, all having different specific gravities, the bulk and apparent specific 
gravities for the total aggregate are calculated as follows: 


Bs Bors. wd? 
Gy, ji Go v 

PLP, ‘ee 

a ee ee 

G, G, Gs 
where: 
G, = Bulk specific gravity for the total aggregate, 
G,, = Apparent specific gravity for the total aggregate, 
Py = % of individual aggregate components based on total weight of aggregate, 
G, = Bulk or apparent (whichever is applicable) specific gravities of aggregates. 


Since the bulk specific gravity of mineral filler is difficult to determine, the apparent 
specific gravity is used instead. The error is usually negligible due to the small quantity 
of mineral filler in the hot mixture asphalt mixture. 


Calculation using data from the Sample Mixture Design at 5.5% PGB: 
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G, = 9.45 + 2835 + 28.35 + 28.35 - 2659 
9.45, 28.35 | 2835 , 2835 


Ze meen 2.671 2.671 


3. Effective Specific Gravity of Aggregate Determination 


The effective specific gravity, G,., of the combined aggregates includes all void spaces 
in the aggregate particles except those that absorb PGB. This is based on the mixture 
maximum specific gravity, G,,,, determined in accordance with AASHTO T209. The 
G,, is calculated as follows: 





He sates of 
Gs [Ew dee) Bet ae 
P dg 
OC Fhe Ly 

where 
G, = effective specific gravity for the total aggregate, 
P = total loose mixture, percent by total weight of mixture = 100 percent, 
P, = performance graded binder, percent by total weight of mixture, 
Gam = maximum specific gravity of hot mixture asphalt, AASHTO T209, 
G, = specific gravity of performance graded binder at 25°C. 


Calculation using data from the Sample Mixture Design at 5.5% PGB: 


ay rae 0030-25)5> deeliotaen 
ESPIVIETOOLOMAT M1 5%5 
2.477 1.032 


4. Aggregate Consensus Properties Determination 


If any of the aggregate consensus quality requirements specified in the Contract 
Documents are not met for any of the aggregates used in the proposed mix design, the 
percentage of use for those aggregate will be limited in the total aggregate blend as 
determined by the law of partial fractions as detailed below. 
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AQ, *PP(R),*PB, + AQ, *PP(R),*PB, + AQ,*PP(R)y*PBy 


EA 
2 PP(R),*PB, + PP(R),*PB, + PP(R)*PB,, 
where: 

EAQ = Estimated Total Aggregate Consensus Property Quality, 

AQy = Aggregate Consensus Property Quality (i.e., the percentage of Coarse 
Aggregate Angularity in a given stockpile), 

PP(R)x = Percentage Passing or Percentage Retained for the specified sieve 
size for each stockpile, 

PBy = Blend Proportions for each stockpile. 
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If the estimated aggregate consensus property quality is below that specified in the 
Contract Documents then the percentage batched for the failing aggregate will be 
reduced to bring it into conformance. 


SUPERPAVE Specimen Bulk Specific Gravity Determination 


The test procedure for bulk specific gravity shall be performed according to AASHTO 
T166 “Bulk Specific Gravity of Compacted Bituminous Mixture Using Standard 
Surface-Dry Specimens”. 


The bulk specific gravity test may be performed as soon as the freshly compacted 
specimens have cooled to room temperature. 


A scale with ample capacity, readable and sensitive to 0.1 gram, and accurate to the 
requirements listed in “Table 1 - Scale Accuracy Requirements” is required. The 
resultant bulk specific gravity shall be calculated to three decimal places. Specific 
gravity values that result in a range greater than 0.02 within the same PGB content 
shall be considered invalid and shall not be included in the data averaging. Additional 
SUPERPAVE gyratory compacted samples will be required if this situation occurs. 


Calculate the bulk specific gravity of the specimen as follows: 


Gib = bulk specific gravity of compacted mixture, 





Materials Method 5.16 





A = weight of the dry specimen in air, 
B = weight of the saturated surface dry specimen in air, 
C = weight of specimen in water. 


Note: All weight measurements shall be recorded to the nearest tenth of a 
gram. 


. Mixture Maximum Specific Gravity Determination 


The test procedure for Mixture Maximum Specific Gravity shall be performed 
according to AASHTO T209 “Maximum Specific Gravity of Bituminous Mixture”. 


This test shall be conducted on a minimum of two loose mixture specimens for each 
design aggregate trial blend or each PGB content used to determine the design PGB 
content. The sample size varies depending on the nominal maximum aggregate size 
of the mixture being tested. The actual sample size required is detailed in the test 
procedure. A sample size of 3000 g should be used for 37.5 mm nominal maximum 
size mixtures. A minimum 2000 ml pycnometer or flask shall be used (a 2000 g metal 
pycnometer is recommended). If the capacity of the pycnometer is not large enough 
to accommodate the required sample size the sample may be split into smaller samples 
(with a combined mass in excess of the required minimum sample size) and averaged 
(i.e., an average of four samples). 


A scale readable and sensitive to 0.1 gram, and accurate to the requirements listed in 
“Table 1 - Scale Accuracy Requirements” is required. 


A constant vacuum shall be maintained in the pycnometer at all times. The vacuum 
level required is a minimum of 30 mm Hg. This level of vacuum is virtually 
impossible to maintain by any other means than a precision vacuum pump. It is 
suggested that the vacuum level be maintained as close as possible to the required 
minimum of 30 mm Hg. Further, mounting a manometer to each vacuum vessel is 
also considered to be beneficial. 


Note: NYSDOT recommends the use of a residual pressure manometer to 
monitor the vacuum achieved during this test. 


The supplemental procedure detailed in Section 8 of T209 for mixtures containing 
porous aggregate is required to be run on all SHMA mixtures regardless of aggregate 
adsorption. 


Note: In order to reduce the testing time required to perform the supplemental 
procedure detailed in Section 8 of T209 NYSDOT will allow a centrifuge 
extraction apparatus meeting the requirements of AASHTO T-164 
“Quantitative Extraction of Bitumen from Bituminous Paving Mixtures” 
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to be used to remove the majority of the excess water following 
procedure below: 


Drain a portion of the water from the sample, taking care to prevent the 
loss of fine particles. Place the remaining water and the maximum 
specific gravity sample into the extraction bowl. Place a filter ring on the 
bowl and clamp the cover on the bowl tightly and place the extraction 
bowl into the extraction apparatus. Start the centrifuge revolving slowly 
and gradually increase the speed to a range of 2500 to 3000 rpm. When 
the flow of water from the drain becomes a slow drip stop the centrifuge. 
Carefully transfer the sample to a metal pan of sufficient dimension to 
allow the sample to be spread in a thin layer, taking care to remove any 
particles that cling to the filter paper. Place the material before an 
electric fan to remove the remaining surface moisture. At this point 
continue with the requirements of Section 8.2 of T209. 


Mixture maximum specific gravity results differing by more than 0.011 at the same 
PGB content shall be considered invalid and run again. 


Calculate the specific gravity of the sample as follows: 


E 


Note: 


= maximum specific gravity of SHMA, 


weight of dry sample in air, 

= weight of surface-dry sample in air, 

= _ weight of flask filled with airless water at 25°C, 

= _ weight of flask filled with water and sample at 25°C, 


All weight measurements must be recorded to the nearest tenth of a 
gram. 


FIGURE V-D-2 shows a typical BR-76 worksheet. 


. Percentage Density (%G,,,,) and Air Voids (V,) Determination 


The Air Voids (V,) in a compacted paving mixture consist of the small air spaces 
between the coated aggregate particles. Using the SUPERPAVE gyratory compacted 
specimen average bulk specific gravity and the average mixture maximum specific 
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gravity for each trial aggregate blend or PGB content used in the design PGB content 
phase of the mixture design, calculate the eat a density and air void content of 
the specimens as follows: 


see 
%G =— 


mm 


x 100 





V, = 100 -%G_ 


where 

%Gam = percentage compaction, % of the compacted specimens bulk density to 
the mixtures maximum density, reported to the nearest 0.01%, 

V, = _ air voids in compacted mixture, % of total volume, reported to the nearest 
0.01%, 

Gam = mixture maximum specific gravity of hot mix asphalt, 

G,»b = bulk specific gravity of SUPERPAVE gyratory compacted specimens. 


. Percent VMA Determination 


The VMA is calculated on the basis of the bulk specific gravity of the aggregate, Gy, 
and is expressed as a percentage of the bulk specific gravity of the compacted paving 
mixture, G,,. The VMA is calculated as follows: 


Gisele 
VMA = 100 - 











sb 


VMA = _ voids in mineral aggregate (% of bulk volume), 


Gy = bulk specific gravity for the total aggregate, 
Gap = bulk specific bulk gravity of compacted mixture (AASHTO T166), 
Ite = aggregate, percent by total weight of mixture. 


Calculation using data from the Sample Mixture Design at 5.5% PGB: 
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9. 


10. 


Agls.% 94.9 


VMA = 100 - = 15.66 
2.659 


Percent VMA Filled with Binder (VFB) Determination 


The VEB is calculated on the basis of the Voids in the Mineral Aggregate, VMA, and 
is expresses as a percentage of the VMA that is filled with PGB. VFB is calculated 
as follows: 





arial 
VFB = 100 
where: 
VFB = % VMaA filled with effective performance graded binder, 


VMA = _ Voids in Mineral Aggregate, 
V, = Air Voids, percent of total volume. 


Calculation using data from the Sample Mixture Design at 5.5% PGB: 


15.66 - ‘2 Cen 


VFB = 00} 


Effective Performance Graded Binder Content Determination 


The effective PGB content of a paving mixture is the portion of the total PGB content 
that remains as a coating on the outside of the aggregate particles, and is the PGB 
content on which service performance of a hot mixture asphalt paving mixture 
depends. The effective PGB content is calculated as follows: 


“Gg VMA se Vee) 
be re 2 
where: 
P, = effective performance graded binder content, percent by total weight of 
mixture, 
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G, = specific gravity of performance graded binder at 25°C, 
VMA = _ Voids in Mineral Aggregate, 

V, = Air Voids, percent of total volume, 

Gp = bulk specific gravity of compacted mixture. 


Calculation using data from the Sample Mixture Design at 5.5% PGB: 


p = 1032 (15.66 - 42) 


waists = 498 
2373 


Dust (Minus 0.075 mm Aggregate) to Effective PGB Content Ratio 


The dust (minus 0.075 mm aggregate) to effective PGB content ratio is calculated as 
follows: 


AE, 


Poors mm / Pye aipy or 

where: 

Porresen es = Minus 0.075 mm Aggregate to the Effective PGB Content Ratio, 

%P o.075mm = percent of aggregate passing the 0.075 mm sieve, percent by total 
weight of aggregate, 

Ps = effective performance graded binder content, percent by total 


weight of mixture. 


Calculation using data from the Sample Mixture Design at 5.7% PGB: 


FP, = = = 0.60 
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APPENDIX 2 


LABORATORY EQUIPMENT LIST 


All manufacturers and models of equipment mentioned subsequently are offered as examples which 
have been observed to conform consistently to the AASHTO Standards applicable. Each individual 
piece of equipment used in the preparation of a SHMA mixture design must be calibrated to the 
applicable AASHTO Standard before use. This is a suggest equipment list only. 


General 

1. | Thermometers - of appropriate quality to meet the requirements of the specific tests 
2. Sieve shaker 

3. Fine aggregate splitter 

4. Coarse aggregate splitter 

5. Scales - meeting the requirements of AASHTO M231 


Mixture Design and Analysis 


1. 


ae Oe 


SUPERPAVE gyratory compactor meeting the requirements of Item 18403.9995 


Note: SUPERPAVE gyratory compactors shall have the angle, pressure, and height 
measurement calibration verified on a monthly basis by the SHMA Producer. 
A log of these verifications shall be maintained with the compactor. 


Specimen mold assembly conforming to Item 18403.9995 

Specimen extractor 

Ovens - of appropriate quality to meet the requirements of the specific tests 

Mixer - mechanical mixers are recommended 

Bowls - stainless steel bowls are recommended 

Steel spoons 

Sample trays - suitable to run the short term aging test for both the gyratory specimen and the 
mixture maximum specific gravity specimen and meet the specified loading requirements 


Mixture Maximum Specific Gravity Determination 


if 


Vacuum pump with gauge conforming to AASHTO T209 

Pycnometers - for running test in accordance with AASHTO T209, minimum capacity of 2000 
ml, metal are recommended | 

Water tank - a watertight tank equipped with an overflow outlet for maintaining a constant 
water level, a heater and circulator are recommended 

Residual pressure manometer - recommended but not required 
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Flat and Elongated Particles Determination 

1. Suitable measuring equipment, a proportional caliper device is recommended 
Fine Aggregate Angularity Determination 

Cylindrical measure 

Funnel 


Funnel stand 
Glass plate - for calibration 


‘eleglh & 


Sand Equivalent Content Determination 


1. Graduated plastic cylinder, rubber stopper, irrigator tube, weighted foot assembly, and siphon 
assembly meeting the requirements of AASHTO T176 

2. 85 ml tinned box 

3. | Wide mouth funnel - 100 mm in diameter at mouth 

4. Shaker - either mechanical or manual 


Specific Gravity and Absorption of Coarse Aggregate Determination 


1. Wire basket conforming to AASHTO T85 
2. Water tank - a watertight tank equipped with an overflow outlet for maintaining a constant 
water level, a heater and circulator are recommended 


Specific Gravity and Absorption of Fine Aggregate Determination 


1. | Pycnometer conforming to AASHTO T84 
2. Metal mold conforming to AASHTO T84 
Se Lamper 


Resistance of Compacted Bituminous Mixtures to Moisture Induced Damage 
Determination 
(This testing is not required at this time) 


Water bath - 60°C + 1°C 

Breaking head 

Test press conforming to AASHTO T245 

Suitable load measuring device conforming to AASHTO T245 
Freezer 


pies ee 
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APPENDIX 3 


COMPLETED MIXTURE DESIGN - SAMPLE 


A3-1 


: : A et td Ce , WH 
ate ; ap iu it sit ak WR tS . en ine x y 
ah ue Stes 


eae deck 























Fine aroun Anny 

a ‘Cyfindrical meat As ee fa 
2. Funnel We i ud eh 4 be a) 440 
5,’ Framnel stand” ‘isin eer aie 
f Ciass plate + fir calbenti | ie he mt a pay aa 
Sand Equivatent Content oeteemination 


Craduated piaatic cylinder, suber stoppar, sialic 


aaimernbly mocting the requirernents of AASHTO TI%6 : 
es ee f ae ele 0 


Wide mouth fimmel ~ 100 nm Lh dtawaeber ni mouth | toa 
4 chaéker = exther mechanioal or mantel 7 


Specific 


W ve basket conform jeagy #9 AASATO 188, igs 
2... Witter Lenk + 8 watertight tals equipned with asi 
water lev, a deater ard aprebator ves 


Specific Gravity and Auisorpion of re Agareate 


Pyonawnirer ounformaing wee Ansel LON BR, oy niniy a a : 
2 Metal mald coute dr ia AASH TO TSA... eel ata ee 
A Sse an | CR ADO eT 


Resistance of Compacted, Piven 


Determination 6: cae 
(This testing is not required ut oe) 





nein ane 


Seine aie 
AA ae 


Nida apt Dahli ae 
Water bath » 60" # ane ny ig # eh me iat ' 3 y he 
WE ¥ rh rs sf > i” ; ro ; ye aa ‘i - 


i 





p j d b 7 
-* fo wi yi 
Pie the Ok ah 


BR - X1M (2/97) NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 


MATERIALS BUREAU 


Hi 


SUPERPAVE JMF Submittal Checklist 


MIA TYPE) fos Baa ITEM le403.1\2ici1M REGION \ 


PRODUCER XYZWHA Caccoce kien 


LOCATION Yoh dbake isa NY 





DESIGNNO.OFESAL's <= 3.0 wil\\icn 


DRUM PLANT BATCH PLANT 
BR-X1M / BR -X1M 
BR - X2DM Bi BR - X2BM 
BR - X3M V BR - X28 
BR - X4DM | / BR - X3M 
BR - X5M J BR - X4BM 
BR - X6M Vv BR - X5M 
BR - X7M i BR - X6M 
BR - X8M W BR - X7M 
BR - XM a BR - X8M 
BR -10M i BR - XM 
BR-11M Vv BR - 10M 
BR - 12M J BR- 41M 
BR - 13M J BR - 12M 
BR- 14M / BR - 13M 
BR - 15M i BR - 14M 


BR - 15M 



































a Sica Deceseed Rca Relais) (EEE) Pad ES Eres Gotel  Loe ES [29" | i EA 
ee | ee ee ee ee ee eee Bela eer Ei 
ES Se led Me eee pe 
Eee pf te tee to mr" Ba: 
Ease 5 ag ESD 2 1 | Ca Bd i we REE 
ie = | a Ee 2 Be Pe mmr oF 
Eanoal 2) | 1 ee ee See ee es ee rE 
eee ee ae ee a ae ee) ee ore Et ae 
re ee | | SR no re Se et a | POL ES | bt 
i = 2A J ee eae ee ee ee a ee a Ey Ee 
ee Sa HS EE) | ad | a 2 es ee EE CE ES SE Sa oe ee ee 
eae] ve aed EF a 9 ee ee EE Se I Se i | Bae | Fe 
ait re eg Rie] a he le ie Be Be Pe Es SE | a Pe iG 
a 2 ode Hel Dae Jee dE Se A al al eT 8 


3WdHxDOLS 





ANdyHOOLS 


= 
er & 
yw 
2a 
| 


3WdyxOOLS 


a 

> BUDS SyeuOdeD 
@U0}S eyeUOgeD 

UON | ‘ON 


























a 
GUIS Z ‘ON 
pues 9 el4 e01nN0S saje6oi66y 











NOILW9O71 





WETS P| AdALXIW 
AYVWINS NOILVOVYS G3SHSVM SOVYsAV SAVdYadNS 


WANT SDHB\ wa nvauna sivialvw 
—— 





AINVW1d WNYG 
(26/2) WOZX - 4d 


NOILVLYUOdSNVUYL JO LNAWLYVd3sa 
\ NoIOaY 3LVLS MYOA MSN 





pusig pues | Ppue!g UOROHY % 
VN URW 48IH pueig 


8,1¥S3 4O ‘ON NOISAG 








NOILWS01 








WAST | 3dAL XIN 


VALENS OWSB\ AL 








\ NoIoaY 


pusig puss 
eNrUR 


ZH PUIG PAU|qWOD 


pusig voRop 
48iH 





Asewuungs Ayadoig snsuasuod puajg jeyL 
ainjonijs ajebasbby ubjsag 3AWduadNS 


NVAYNE SIWINALVW 
NOILVLYOdSNVUYL AO LNAWLYVdad 
ALVLS WYOA MAN 


arr 
Asia ca 

Ela 

\e 7a 

Sele 

S¢€ [4 

iss 

ar 

le 


: Ag pasedeid 


Y3TIMd IWHYANIN 


poinjoejnuep) aul 


oy & 
v 
si 


@U0IS WL ON 


@Ud}IS SJeuogIeD 


UON } ‘ON 


% 


pusig sojebolbby 


NOILVWYOSNI SLVSDSYOOV 


(98/2) WEX - ud 


REGION 


NEW YORK STATE 


BR - X4DM (2/96) 


DRUM PLANT 


DEPARTMENT OF TRANSPORTATION 


MATERIALS BUREAU 


VAY O33. VQic\ 


ITEM 


Shs 


MIX TYPE 


SUPERPAVE Design Aggregate Structure Composite Trial Blond Gradation Summary 


LOCATION 






DESIGN NO. OF ESAL's 





=z 
2 
- 
< 
3 
°o 
w 
3 
5 
< 
[=] 
w 
z 
a 
= 
fe] 
oO 
s 
% 
a 
= 
w 
J 
a 
a 
< 
4 
| el 





% Passing Sieve 


Ol x 
54 


© 
> 
= 
” 
a 
v 
© 
a 
bs 


TRIAL BLEND #2 - COMBINED AVERAGE GRADATION 


Zz 
& 
a) 
i~7 
2 
a 
= 
3 


< 
© 
= 





=z 
Q 
= 
< 
3 
° 
Ww 
3 
> 
< 
a 
tas 
= 
o 
= 
°o 
Oo 
i] 
g 
a 
= 
Ww 
| 
a 
a 
¢ 
a 
= 


i 
#& 


fx} |e 
3 o - 


Specification Limits 











25.0 


Date: 






HU 
A 


NET 


ny 
N 

li, \ 

| AN 


lh 
| 


ee 


ul 


EEA 


rc 
LUTEAL 


wo 
~ 
=) 
i) 


Bussey jusded 


19.0 


\ 
AeA... Ss 


\ONOS. IRE 


12.5 





DESIGN NO. OF ESAL's — 


REGION 
ITEM 

MIX TYPE 
LOCATION 


9.6 


4.75 
Sieve Size Raised to 0.45 Power 


2.36 


DEPARTMENT OF TRANSPORTATION 


NEW YORK STATE 
MATERIALS BUREAU 


8 


1.1 














| 





tH 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 12.5 mm Nom. Size 





jo.) 
= 
wo 
wo 
oS 
a 
& 





> 
a 
cs 
o 
= 
oO 
a. 
® 
—_ 
a 


BR - X5M (2/97) 
Remarks : 


‘soinjesodwa] pepuswwodssey Busy Jy jenluy 
9, ‘ainyesoduia | uojoedwi0D MO} 
9, ‘ainjesedwas uonoedwoy ybipy 
9, ‘ainyesodwia) Buixi~y Mo7 

5, ‘eunwesedwa, Buixiyy y6iy 
‘SYSGNIG GAISIGOW ONISN NSHM SSYNLVYSdWAL GAGNAWWODSY 


Do. ve} SNIS|9 Ul ‘ainyesodWa| UORDEdWOD MOT ‘E27 - uxq-yose00! ba el 


Do. Schl} snisjed ul ‘einjesedway uonoedwog YBIH ‘622 - waq-gere0)0 





sass 3 BEES IESE RS ELSE ERENCE EER RUSE R NS ae Share Renen eae NE Ea eceM CONE He 


3 (4-4)/('n -2n) PES 


SET EROS 
ROBES Ae Bae ees 


: aes Be eae noe rg oes ne ae cee eo a Ce CR En 





STvSd JO ‘ON NOIS3G 








NOILVWSO71 














ar | 3dAL XIN 
W ANC SOWSB Wall 
{ NoIoau 





NOILVLYOdSNVUL JO LNAWLYVd3ad 








GLI6O = 9.091 32 Guipeay Aysoosi, = YD 
Gze6'0 = O.SE} 32 Bulpeey Asoosi, = 4D 
7S10}OC4 UORIEIIOD 
Meer = of ZZ + 09} ‘UIAJOY Ul ‘injesedwe, = My 
480b = o€LZ + oGEL ‘UIAJOY Ul ‘ounyesedwey = y 
5.091 = SNISJAD Ul ‘OMY eINJesodwe] jsoy, = 7] 
9.SEL = SNIS|9D Ul ‘aUO eiNjeledwa) jsay = ‘y 
yO6E0 = uonoedwog mo 7 ‘((?')"607)"'607 = h 
S6ZE0 = uoyoBdWod YBIH ‘((CM)"*607)"607 = Mn 
LLSE0 = Burxiyy mo7 ‘((“'rt)'607)"607 = ™n 
LLEe0 = Burxiw YBiH ‘((“'t)'607)"607 = “in 
ISOOLE = UOHoedWOD MO] ‘sayo}SNUed u AisoosiIA = °'r 
ISO 0SGZ = UuOHoedWOD YBIH ‘seyo}Syued ul AisoosiA, = Hr 
ISD 061 = Buixi\| MO] ‘sayo}gques ul Aisoosi, = “nl 
ISO 0SL = Buixi YBIH ‘sexo}gnuso uy Aysoosi, = “Yr 
sajqeneA UaNis 
((1)607-607}) Jdadiayuy sxe A = q 
oul] ay} jo edojs = WwW 
("607 = 3} 
((11)""607)"'607 = sf 
Boro = "9 ‘822 L OLHSVV ‘Aine oyjoeds ying yeydsy = ») 
esiognues ul ‘Aysoosi,, = 2'r 
‘S8|Qeue/n 
Byeg Aysoosi, oinjesadwiay 
Japulg papel sIUeULOYad FAVdYAdNS 
NVAYNE SIWINALVN 


(26/2) W9X-4a 


it 


ALVLS HYOA MAN 





:Aq payseL 


Tare nobis ; ied (a-a4+.W)W =" 9 


B CLS\ D7BS\ 


yua}u0D 
yeydsy 
C# pualg |e L Z# puaig je L L# puatg [BL 





(a+WN= “SD 


(swies6)5,Sz ye 407eM puke ejdwes YIM pail JoyawWouddd jo yYyHIaf\, = 
(swes6) 9,$Z je Jaye YIM patil Jayewiouddd jo ,YHIaA\ = 


‘a 
(swies6) ste uj ejdiues Aup-eoeyins jeuy joyyHieM= = 
(sues) ae ul ajdwes Alp jo yyHlen\ = 


Vv 
yeyudsy XIN JOH Jo Aaeis oyloeds winwixe = me) 


a 





602.1 OLHSVV 
- AKsewiwing Ayaesg ailoadg WNwWIXeW 91Nj}XI|A) 8N}JINIYS ajeHbaibby ubjseqg 3AWdYsaAdNS 
SlvSa 4O ‘ON NOIS30 





NOILVOO1 








NVSYNE SWINALVN = —— > 
NOILVLYOdSNVYL JO LNAWLYvdsd = = 


— se (46/2) WZX-Y4a 
alvls WYOA MAN, SSS 











FS a ee ee 


Ayjaeig 
oyjoeds 





NOILV901 








AdAL XIW 
VANN C1 TORR WALI 


\ NOID3Y 





> A@ Gauvd3aud © 


= SWBIS - }YB}aM yeydsy 


yoousysofy Ajjsueq uawjoads payoedwog pusjg 
JeAL eanjonys syeKasbby ubjseg 3AWduadNS 
NVSAYNEG STIVINSALVN 
NOILVLYOdSNVUL AO LNAWLYVdSsd 
ALVLS MYOA MAN 





(26/2) W8X - ua 














= NEW YORK STATE REGION \ 
—S— DEPARTMENT OF TRANSPORTATION ITEM ISAOS yard 
“=— _ MATERIALS BUREAU MXTYPE i2.5 mw. 


SUPERPAVE Design Aggregate Structure Trial Blend 
Compacted Specimen Volumetric Property Summary 





(Analysis by weight of total mixture) 
COMPOSITION OF PAVING MIXTURE 


Specific Gravity, G 
CONSTITUENT DOT % by weight of Total Mix, P 
MATERIAL Asparent 44 | ee 
ete AI a 3) fis & 1.) 


SD ea ee eS 


ee eae eter eet ert Ti 
efrooret fo UPS fol WB UE EH ick 2 


uel fa (8 te 
Papeeatet Haake 
ee Meee it 
Tere eee ties 

t- We TA TUSI2A&OT 295.23 /26.43 [23-6 


Stone é 
pa Ra Ue Oe el ee 
iy Peimee Il its ly tl 
ec =e Fer TS eT 
TE Pe ar ew lad 
Se Habe iekada aha des | 
ayes cares a ees eae 
[Pee Se eS 2 ee 
| scommenini |xcmm @ Nini = {(Gmb @Nini)/(Gmm)] x 100 Hei tht esa—lted. 2. | GC. 
iets Stee mes es onl See [as 
SUMS B= eo MD ee eee eee 
iba | 2 
Meds ee ge et oN oe 
tae Lona. Se pew te eal oY iat [E Wl [awd vs 
TS see Bo eh eS Oe ee Ce 
E 








Mix Compesition, 














No. 1 Non-Carbonate 





Stone 
No. 1A Stone ies 



































































Blend Selected and Why? Bie al Nie, olk\ ecvrerc yew 


*EQUATIONS FROM NY MATERIALS METHOD 5.16 














: 31ivd + A@ GauVdaud 


Saat 
neberte ofr pelea feefeet fe 





S kb AS. f aA Boe : us eet G 
al 


erp reef 
aa Gaia 


Ayjaesg Ayaeig 
oyjoedg oyjoeds JaReN Ul yua}Uu0D 


ying uawjsedg | uaujoeds SUIN|OA sWwes5 - YHA yeudsy 
Te | 


Jeaysyo/A Ajjsueg uewjoeds 








8,1WSa JO ‘ON NOISSQ 





NOILVOO1 pajoedwog 3uajUu0d gOd Ubjseg 3AVduadNs 








Wwos el adALXIW NVSYNG STVIMALVW 
VA APE SOB ona NOILVLYOdSNVUL JO LNSAWLYVdad 
\ NoIoaHy 3LVLS WYOA MAN 


H 








i 


(26/2) WLL- 4a 


% > .c - yuajuog 
aq” yeydsy 





(Z-da+W)W= "SD 


(swei6)5,¢Z }e JayeEM pue ajdwes YIM paljij 4a}9WIOUDA Jo }YHIaAA = = 
(swesB) 5,SZ Je JO}EM UIIM Pail} JOJBWOUDA Jo JYHIaAA = a 
(sweJ6) te ul ejdwes Aip-edeyins jeuy jo yUHlapy = Vv 


(sues6) se ul ajduies Alp jo jyBlap, = Vv 
yeudsy xij JOH Jo AABId OYyloads WnuwIxe-: = “SD 


607L OLHSVV 
- Arewuing AyAesg ayI9edg WNWIXeW a1N;XIW 3Ua}U0D Gd UBjseq 3AWVduadNs 





SivS3 JO ON NOISSG 





NOILV901 





i Se bebe LL AdAL XIN NVAYNE SIWIMALVIN 


NOILVLYOdSNVUL 4O LNAWLYVd3ad 
W A\YVENV SOW \ WALI 





ALVLS MYOA MAN (26/2) WOl-ua 






Hitt 


BR -12M (2/97) ____ 
































=== _ NEW YORK STATE recion _—\ 
—=>— DEPARTMENT OF TRANSPORTATION TM \BAOS. Iai 
=— MATERIALS BUREAU MXTYPE. 12S m~m 
SUPERPAVE Design PGB Content 


Compacted Specimen Volumetric Property Summary 


~) Pilih 
DESIGN NO. OF ESAL's KB. aa: the 








(Analysis by weight of total mixture) 
COMPOSITION OF PAVING MIXTURE 


NYS Specific Gravity, G ~ Mix Composition, 
CONSTITUENT DOT % by weight of Total Mix, P 
MATERIAL Source Apparent Mix Sample Number 

Numba ee Ere eae 
Pe ae Oa 


me ee te 


CA Stone be VES ar aed ir eerey pore 


\-HR JATNS Ia. as PSL iA S sea 


pee folanalanst = {Pad sl wool aes 
eS Ses fea galt aioe 
paveracruuer | | 
TOTAL AGGREGATE a. 
ba de 



















‘ 
i 








ates Pea tor 
ERPELERCCIERETN 
a sabe ol asad) aaa 








ASPHALT CEMENT @ 25C PG 


Ree eee Ly bie 
Bulk Sp. Gr. of compacted mix @ Nmax gyrations (AASHTO T166) 4 fe 








%Gmm @Nmax = [((Gmb@Nmax)/(Gmm)] x 100 








Bulk Sp. Gr. of compacted mix @ Nini gyrations 





%Gmm @ Nini = [(Gmb @Nini)/(Gmm)] x 100 


icon te Bulk Sp. Gr. of compacted mix @ Ndes gyrations fee 
| Kommanies [Gn @Ndes = (Grb@Ndes (Gra x10 ee 


Va(@Ndes) = 100[(Gmm-Gmb@Ndes)/Gmm] 
Bulk Sp. Gr. of Tota! aggregate” 


Apparent Sp. Gr. of Total aggregate 


Effective Sp. Gr. of Total Aggregate Gse = [Ps] / [(100/Gmm) - (Pb/Gb)] 


, p fk a |p 
5 Be o | ~ 
) : ~ oO i ce in Ai (0 








e 


“EQUATIONS F 























BR - 13M (2/97) 


NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 
MATERIALS BUREAU 





( 


REGION \ 
TEM \SNOCS. \AauI 
MIXTYRE ett sont 
LOCATION we Alen 


DESIGNNO.OFESAL's Sead jn: \\sn 


SUPERPAVE VOLUMETRIC PROPERTY CURVES 








Fy 
£ 
(jz 
© 
‘= 
= 
Oo 
& 
% Asphalt 
Ps 
iz 
mm: 
c= 
3 
oO 
® 
% Asphalt 
i) 
o 
Ko) 
(oe 
| 9 
iS 


Sot. S.1t. Com ac 


% Asphait 


VMA 


VFB 








52 S79 “ke 6.7 


% Asphalt 


oat SG. 


% Asphalt 


52 S17 6a G1 





% Asphalt 


VALUES AT OPTIMUM AC CONTENT 
%Gmm % Gmm @ Ndes 
rea @Nini VM % | VFS.% [DA 
[cox | ox | ae ATO 
delet t 401s [0] oua! 
Sl Submited me ee Date 


4 


ws! 





















Optimum AC Content 








eyeGal6By 16 


8,1VS3 4O ‘ON NOISSG 





NOILV9071 











S’C\ AdAL XIW 
VANAT) ' CSOMHs \ WIL! 
\ NOID3y 








rake 


S 


<7 


‘AG G31S3L 


4AN3NOdWOD 


aLVOIYOOV 


(SWVu9) GANIVLSY LHOISM 


GALVOIGNI LNAW3D LIVHdSV % SHL LV NOLLVOVUO (21d NYS ANOLVYAD)SAVduadNS GANIGWOO 


NOLLVOISIMSA SYNLXIW YOs SLHOISM HOLVE SAVdYadNS 


NVAYUNE SIVINSLVN === 
NOILVLYOdSNVUL SO LNAWLYVdad =—S— 
JLVLS YYOA MIN SS 





(L6/Z) Wet - ua 


1c 





TaN 





BR - 15M (2/97) 
100 




















) 
) 
NT Litt 
; o 
"ES ; <— 
at Oa 5 . © z 
se Bi 228 § a 
ba 22 a/3 F s/€ 5 = 
aMNI 4S 
| aT 2 
[Os] Bae ° . 
1 : Le o | 
lio re) = 
| rlelo 
Gee lale ss fl) & 
Fotis tcl] 22 ay 
NZzIrjalz}o re = Ft 
WuIx/OlO1e oH = || 
eS {=la]Sja 
.) @ ec 
= |e : 
. ” < 
N Ss Is . 
a : 
h L 
ee | 
a ae EI 
5 £ 
£ \ 
bat 
“ 
= 
& 
= 
= 
rs) 
S is 
= 3 
< : \ 
2 
E 2 i 
Oo 
: \ 
On > \) 
2 <x 
25 ou 
} ow VW 
ung a 
[eg 
©cO5 = \ 
92 
eu“ 
JF = 
> 
>ak- 
ioe 
a ‘ 


) re My 


some cowar 
ae 
ees 
een 
ene 
ioatas 
esa 
eee 
Soe 
ee 
fess 
wees 
oseans 
esr 
need 
Baa 
sees 
eae 
| a ar 
es ae 
Sees eet 
nee 
aaa 
fea 
meee 
ieee 
seam 
aw 
wesiton 
are 
ea a 
fetes amt 
Rey 
ae 
mae 
ae | 
ase 


Buisseg JUusded 


25.0 


19.0 


12.5 


9.5 


4.75 
Sieve Size Raised to 0.45 Power 


2.36 


18 


1. 


0.600 


wo 
~~ 
o 
o 








Asphalt Grade 


0.075 mm 





ree poste. 





49-53] Gaal A410] 45105] 


aL Se eee ee ee ee ae 




















28-58 


4-15 








General Limits 


JMF Range 4, 
Target Value L 2.8 | 


% Passing 


Revised 


A-\S-) 


Date: 


Recommended for Review by Regional Director 


Remarks : 


ne ee 


He 
Opeate +e 
te i} 


y 
eae 


bancaracealll 


mer 
Ty 


Spec S 883 


> 


weit aa di 


4 


we ery 


pe hi — edly. ee 
soe ee ee 


= os 





“ a leet 2 = = £ 
See ae, —* Let Oca sea ~ 
a an ni a Fer = ™ > = = > 
: = ro: oe 3 Fae Fi Sask af — : 
ON Si OS Aa OE ie Ne ARTO aiieeeianniel Seviasteoem 


a = = Seat re 


POP Lea ee a 8 
i ee eee 


56 i =F be 2 4 
RS CE ge er ER ROD x, ellie ae o Me agri 


y d. 


a> ae 





- 


Materials Method 5.16 


APPENDIX 4 


BLANK MIXTURE DESIGN FORMS 


A4-1 


ee oe 
f 


A 
r 


}y o> 
i 





BR - X1M (2/97) NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 


MATERIALS BUREAU 


‘ih 


SUPERPAVE JMF Submittal Checklist 


MIX TYPE ITEM REGION 


PRODUCER LOCATION 


DESIGN NO. OF ESAL's 


DRUM PLANT BATCH PLANT 
BR - X1M BR - X1M 
BR - X2DM BR - X2BM 
BR - X3M BR - X2S 
BR - X4DM BR - X3M 
BR - XSM BR - X4BM 
BR - X6M BR - X5M 
BR - X7M BR - X6M 
BR - X8M BR - X7M 
BR - X9M BR - X8M 
BR - 10M BR - X9M 
BR-11M BR - 10M 
BR-12M BR-11M 
BR - 13M BR - 12M 
BR - 14M BR- 13M 
BR-15M BR- 14M 


BR - 15M 








YyaTs ‘ON ‘ON ‘ON ‘ON 
TWYANIW AWdHOOLS AMNdyOOLS AWdxOOLS ANdHOOLS 


























fe 
= 
© 
£ 
o 
o 





$,1WS3 4O ‘ON NOISSC 

















‘ON 
A1dyxSOLS 











cae | scoeeee [= cr [eno 
= 
ae 






me | ek ps grey 

ie GT Ee 
| ae | ale pee 
| | SS eee 
oa Ree ee 
Seiad aes EE (Sd 
ee er ee 
Dileee | Ge 1 PS 
Piamn | EERE: SEE PE ee es 
Seas | Ellie | SE BPS De 
Wiis | ee 1 ESE Is 


WwW 000'0S 


EE) 
(=a 
ON ‘ON SAgIS 


‘ON 
A1ldyOOLS ANdHOOLS 


Lu 
= 
a 
x 
Oo 
Oo 
= 
wo 








Y¥371I4 IVYSNIN 
peinjoesnueyy eul4 


Ea 
Bad 
mao 
eUd}S ByeuoqeD 
Pe UON VL “ON 
eUd}S eyeEUOGeD 
= UON | ON} = esie0D 
Ea 
Seetiel 











AuejnBuy} sequiny 
Wo eoInoS soeyeBalbby 


peyebuoja} AuejnbBuy 
8 1el4 Vd 





NOILVIHOSNI SLVOSYOOV 





NOILWOO1 a & G3OVYSAV S3IdWVS JO NSEWNN 
SdAL XI 
AYVINWNS NOILVOVYES GSAHSYM SDVYESAYV SAVdesadNS ee 
WALI nvayund sIvViasLVA SS 
NOILVLYOdSNVUL JO LNAWLUvVdsad i SS ANWId WNHG 
NOID3Y JLVLS MYOA MAN oe (26/2) WOZX - 4a 





WLOL 


NVd 


ww $20'0 


ww 009'0 


WW O8bL 


WW Q9E'C 


WW OZ" 


Wu O0S'6 








a See ee PeeWee 
(ied concer bux pe fo cae cel aed aed Concedes ed cee 
PE Sade * moni Level “eof Seen be ml bey cd feo om en me sem, er sa oe fa 
ESS SS ee ae ee ae eS 
y43Tld ‘ON aAgIs 


NMOOMV3SYs NI SOVYSAV 





$,1VS3 4O ‘ON NOISSC 


























+ SYeweY 








Joi |eLOUI 





poinjoejnuey} eu 


euo}S eyeuoMed 





UON | ON] esie0D 


@UO}S | ‘ON 
@UO}S Z ON 


soyeBalbby 


NOILVWYOSNI SLVOSYOOV 


JOQUINN 


e01n0sg 








NOILVOO1 ae ed Q3OVUSAV SA1dWS JO YSEWNN 
AdAL XIW 
AYVNWNS NOILVOVeS GSHSVM JDVeSAV SAVdYesadNS a 
WALI nvauna sividalivn SS 
NOILVLYOdSNVUL JO LNAWLYWd3d SS ANVid HOLVa 
NOIO3y 3LVLS MYOA MAN =" (26/2) Wazx - 4a 








Y¥aTild 
TWHANIW 





3Aals 


‘ON ‘ON ‘ON ‘ON ‘ON ‘ON ‘ON ‘ON 
AMdxOOLS AMdyxOOLS AMdyxOOLS AMdySOLS AWdyxOOLS AWdHxOOLS AWdxOOLS A1NIdyxSOLS 





ee es Cae onl ew ee 
iceecmeel moment ie? Ram ane Gah 


ecocead beatuineel Mauch! inate “scm sy 
ad Seemed Geamaeel pemnarcnes Gamma Scat md 





NMOGMV3SYE SJ TIdHOOLS JOVASAV 
































SyeWeY 





S.1VS3 dO ‘ON NOIS3SQ 

















|  —~} Y3TIHA WHANIW 


auojs eyeuoqied 









esieoD 





QUd}S SyeEuOgIeD 
e Bbiiee 


huaeainbajpeyebuoj4} AueinBuy |AueinBuy} soquiny 
8 3e\4 W4 Wo 9e01nN0S soyebalbby 


NOILVWHOSNI SLVOAYOOV 






NOILWOO1 paees GS9VYSAV S3IdNYS 4O YSaWNN 
AdAL XIN uojeujwsejeg Ajsadoig snsuasuog ajebasbby 104 
Aseuiuing uojepesd ajidy903g eBeseny SAVdYadNS = _——= 
WALI nvaung sivwLlvw SS 
NOILVLYOdSNVUL JO LNAWLYVWd3sd == INVId HOLVE 
NoI9a4y JLWLS MYOA MAN = (262) StX - 48 





: 9yeQg : Ag peuedald 


Selpedold peulquiod 


Y3TIId WYANiW 


esie0d 


Pl. 
! . 


juajeainby |paye pusig UoHOHS| %  Jruejeainby [poyeduclg|ueinbuy[ApenBuy] pusig pues |puslg uonoua] %  [iusjeainba % | sequinn 
pues VEN URW u8iy pusig pues Bild v4 vo JeNsUeW pusig pues 21814 VeN/ pusig |} eounog sojyeBobby 


€# Pue|g peulquicd ZH pualg peulquiod L# puelg peulquiog NOILVWYOSNI SLYOSYOOW 











$,1VSa dO ‘ON NOISSa 
Asewiuuing Ayiadoig snsuasuos puajg jeu 


NOILV9071 ainjonayjs aeHbaibby ubisag 3AWdYadNS 








SdAL XIN 


wall Avauna sividalvWN == 
NOILVLUOdSNVUL JO LNAWLYVdad SSS 
=— 








(96/2) Wex - 48 


NOID3Y 3LVLS WHOA MAN 


wurgzo'o_ | _wmosro | wwooeo | umoos'o f wwe f umogz  f uucey f wugg  f wuczy fumes foe fig ze oo 


BAS Hujssed % 


wu ¢/0'0_ | wwost'o | wwooro f wwoogo J wwe) f umoez | uucey [wwe fT wuse, [| wwos, | wwose f wugve | wwoos 


dA2$ Bujsseg % 
NOILVOVES S9VeSAV GSNIGWOO - L# ONS1E TWldL 





S,1VS3 JO ‘ON NOISSG 





NOILVW901 





3dAL XIW 





Wall 





NOIS3y 








Aiewiwing uopepep pusig jeLL eyJsodwoy esnjonijg eyeGosbby uBjseq 3AVdYSdNS 


NVAYNE SIVINALVW 
NOILVLYOdSNVUL JO LNAWLYVd3sd 
ALVLS MYOA MAN 





SHU] UOBOYIDadS 


HOLV8 
% yebolbby 


asle0D 


9S180D 


HOLVa 
% ayebabby 


INW1d WNYG 


(96/2) NOPX - 88 


NO > A@ Galsal 














: SJCWSY 





ww S/0'0 ww Osho | wwioo¢go | wwoo9'0 


ww $20'0 wu ost'o | wuooeo | wuoogo J wwe, YT wwgez [ wugey fF wage J wugz | woes | wwoge | wugye | wwoog | HOLve 
% ayebobby 


Syl] UoHeoyIOedS 


wu oog'o_ | wugy, | wugez J wugep fF  wugg | wuz, wg, fT moge  ] wuigze | wwoog | = HOLVe 
% eyebalb6y 


adals Bulssed % 
NOILVGVYS SOVYSAV GANIEGNOO - 14 0N3198 TVINL 


uw $20'0 Wi OS/'O 








S,1WS3 JO ‘ON NOISSQ 





NOILVSO1 





SdAL XIN Aewuins uojepesp pusig [eL s/SOdwod einjonijs eyeHaibhy ubjseg SAWVdyadNS 


lint 


wall NVSAYNEG STIVINSLVWN 
NOILVLYOdSNVUL JO LNAWLYVd3sGd 
NOIOay 3JLVLS MWYOA MAN 


INW1d HOLV8 
(26/2) WPX - Ya 


REGION 
ITEM 
MIX TYPE 


DEPARTMENT OF TRANSPORTATION 


NEW YORK STATE 
MATERIALS BUREAU 


— 
— 
— 
— 
— 
—— 
=———___— 
—— 


BR - X5M (2/97) 


LOCATION 


DESIGN NO. OF ESAL's 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 9.5 mm Nom. Size 








100 








iN 









































































































































TH LLIN 
THE AICTE 


Buissed JUsdaq 





\ \ 
Un 


ESN 
ne 








19.0 














oOo 


12.5 


9.5 


4.75 
Sieve Size Raised to 0.45 Power 


2.36 


1.18 


0.600 


0.075 


Asphalt Grade 


% Asphalt 


ef 
= 
oO 
oO 
ive} 
So 


0.150 mm 0.300 mm 


0.075 mm 


Sieve Size 


General Limits 





Date : 


Prepared By : 


Remarks : 


REGION 
ITEM 

MIX TYPE 
LOCATION 


DEPARTMENT OF TRANSPORTATION 


NEW YORK STATE 
MATERIALS BUREAU 


—_— 

A 
— 
— 
— 
— 
—— 
===" 


BR - X5M (2/87) 


DESIGN NO. OF ESAL's 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 12.5 mm Nom. Size 


100 


iN i 


a | 
H 































































































| 
\ 
ch 


TT 


TT 


cen HIN 
HEAAREHEAAU EERE EEE EAA Ht Ht 


Busse JUS018q 



































25.0 


19.0 











fo) 


12.5 


-_ 
@ 
= 
°o 
Qa 
wo 
wv 
oO 
oo 
2 
no] 
oO 
2 
(iy 
fag 
oO 
.N 
9) 
£2 
‘oO 
” 


2.36 


1.18 


0.600 


0.075 


0.150 mm 0.300 mm 0.600 mm 


0.075 mm 


® 

TC 

& 

oO 

ow 

= 

a 

2 

od oe 
= Be 
x eapks 
f 
£ 

£ 

wo 

N 

£ 
Ee 
nm Fe 
vt es 
£ 

E 

©o 

” 

N 


General Limits 





Date: 


Prepared By : 


Remarks : 


REGION 
ITEM 


NEW YORK STATE 


BR - X6M (2/97) 


MIX TYPE 
LOCATION 


DEPARTMENT OF TRANSPORTATION 


MATERIALS BUREAU 


—. 
— 
—$$_ 


DESIGN NO. OF ESAL's 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 19.0 mm Nom. Size 

















: AAA 
HH 


a 
Hc 


CLL 
EECCA 






































Buissey JUsded 
































LNT 
ni 








ae 


37.5 


25.0 


19.0 


12.5 


9.5 
Sieve Size Raised to 0.45 Power 


4.75 


1.18 2.36 


0.600 


0.075 








General Limits 


Srakioed Gore se anc Loos ied. a. al Oneace ore rere meal Pare PO Sonal lai Sl Laecibdeacs | 





% Passing 





cealdeed oe oud bos one hones ood Bee ol Eo Lee acted ee ee Seed ees dene Fae | 







Date : 


Prepared By : 


Remarks : 


REGION 
ITEM 
MIX TYPE 


DEPARTMENT OF TRANSPORTATION 


NEW YORK STATE 
MATERIALS BUREAU 


———____. 


eine 
J 
—. 
——_—_ 


BR - X5M (2/97) 


LOCATION 


DESIGN NO. OF ESAL's 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 25 mm Nom. Size 













































































(|| ity | 


ae NI 


sotto 
NTNU HE 


Buissed JUusda4 






































50.0 


37.5 


25.0 


2.36 


1.18 


8 
ie) 
ro) 


0.075 


— 
® 
= 
fo) 
a. 
9) 
PS 
o 
2 
3 
® 
Ae 
© 
ja 
o 
ot 
a 
o 
> 
2 
7) 


© 
no] 
© 
i 
a 
Qa 
oO 
<x 
ce 
SE 
Qs 
Oo F- 
| 
|| 
EF: 
of. 
oO Ff: 
re) 
= 
0 
<= 
oO 
£ 
oO 
ire) 
N 
e 
= 
oO 
coz) 
= 
0 
nN 
‘= 
= 
oO 
~~ 
+ 
£ 
£ 
© 
oO 
N 
i= 
E 
Ke 
= 
= 
° 
3 
io) 
So 
= 
£ 
8 
oO 
o 
£ 
‘= 
° 
ped 
i= 
& 
10 
~ 
3S 
fo) 


General Limits 





Date : 


Prepared By : 


Remarks : 


@ 
3 
& 
Oo 
= 
o 
= 
a 
Q 
< 





\ 


TI 

CK 

a 
\ 


TL 


& 
\ ro7) 


























DESIGN NO. OF ESAL's 


REGION 
ITEM 

MIX TYPE 
LOCATION 








19.0 


























12.5 
Sieve Size Raised to 0.45 Power 









































DEPARTMENT OF TRANSPORTATION 


NEW YORK STATE 
MATERIALS BUREAU 




















th 


SUPERPAVE Design Aggregate Structure Trial Blend Gradation Plots - 37.5 mm Nom. Size 
—— ee 
‘Glee eles aetna. a 
SS i eS 
= 
ee 
RS ERS TSEEN TIE) 
IEE PEST TTR, 
[SSCS SPEEA 
(ET 
SELES TR , 
LG! Ses pe SCs 
(OMe See ties 











| LINE 
KC 


oO 
oO 
set 


o 
= 
= 
a 
3 

s 

oO 

c 

a 
o) 





me JUSd18q 


BR - X5M (2/97) 
Prepared By : 





Remarks : 


-AYNLVYNOIS 
‘sainjesadwie | pepuswuWodey Buis¢ J] jeN!U| 


= 9, ‘einjesedwie, uojoedwog Mo} 
= 9, ‘einjesedwia| uoyoedwog ubiy 


9, ‘ainyesodwia | Bux Mo} 
9, ‘sinjesodwe; Bux ybiy 


-SYSGNIG G3IsIGOW ONISN NSHM SAUNLWUAdWAL GSQ0NSNNWO93Y 


ynsey uoneinojep 





SNOILVIND WS 





SlvS3 4O ‘ON NOISaG 





NOILV9O71 





AdAL XIN 





GLI6'0 = 9.091 12 Buipeay Aysoosi, = 49 
Gze60 = D.SE} ye Buipeay Aysoosi,, = 4D 
7$10}OC4 UORIAIIOD 
Meer = of ZZ + OOF ‘UIAJOY Ul ‘injesodwiay = My 
480r = o€LZ + oGEL ‘UIAJOH Ul ‘ounyesodwiey = yp 
5.091 = SNIS]a@D Ul ‘OM, einjesedwea] jsoy = 7] 
2.SEL = snisja9 ul ‘aUuO sinyesodwa] jsoy = 'y 
p9BE0 = uojoedwoyg mo7 ‘((?'n)" 607)" 607 = "n 
g6ZE0 = uoyoedwod yYBiy ‘((C"n)"'607)"607 = Nn 
LLSE0 = Burxiy MoT ‘((“'r1)°'607)"'607 = ™'n 
LLECO = Burxiy) YBIH ‘((“"'rt)°'607)"607 = “Hn 
ISD OLE = UONHOedWIOD MO ‘sayo}g Hues ul AisoosiA = °'n 
IS9 0SZ = uUOoHoedWOD UBIH ‘sexo}gnued ul AsoosiA = FH 
IS° 061 = Buixi\] MO] ‘Saxo}gHues ul Aisoosi,, = 
ISOOSL = Burxii! YBIH ‘sayoj}gyuso ul Aysoosi,, = rl 
"Sa|qeHeA UdAI5 
((n)607-607]) Jdadajul sxe A = gq 
oul] 94y} jo edojs = WwW 
C1)" Bo} } 
((n)"'607)"607 = A 
= "9 ‘872 L OLHSVV ‘AliAeID oyloeds ying yeydsy = %5 
aslogjuseo ul ‘Aisoosi, = °'r 
So|qeue/n 


NVSYNE SIVINALVIN 
NOILVLYOdSNVUL JO LNAWLYVdad 
Alvis WHOA MAN — 


e}eq AysoosiA ainjesodwa) 
Japulg pepe eoueuuoyied JAWVdYAdNS 





a (26/2) WOX-4a 











733g :Aq paysaL 


jeydsy 





e# pusg |e L c# Pusig [PUL 


L# pus]g jel) 


(Za+WWw= “DS 


(swiei6)5,Sz je 490}eM puke aides YM psi JO}OWOUDAC jo JYyHjapA = = 
(swiesB) 5,¢Z }e J98}eM YM poli Jo}@WIOUDAC Jo JYBjaA, = a 

(suwieJ6) se ul aj|duues Aup-eoeyins jeuy Jo }YyBIan, = Vv 

(swe) sie ul ejdues Alp jo }YyHjany = V 

yeudsy xi JOH Jo AWAeId oyloeds WnuwIxeyy = “SD 








60ZL OLHSVV 
- Asewuung AyiAesd a!9edg winwixey a4njxIW einjzonsj3g ayeHaubby ubiseg 3AWduAadNS 
STvS3 SO ‘ON NOIS3SQ 
NOILVOOT 
AdAL XIN NWAYNE SIVINaLVAN = 
_ NOILVLYOdSNVUL 4JO LNAWLYVd3ad = (26/2) WLX-48 
JLVLS WYOA MIN [= 


NOIS3ay 


: dLvd 








acini 


oyJoeds 








Ayjaeig 
oyjoeds 









ying 
je131Ul-N ® 






ying 











S,1VS3 JO ‘ON N9OISSG 





NOILVOO1 





3dAL XIW 





Wal 





No!Iod3y 


u/6)ooL 


quid 
Ayjaesg | AjAesD 
wws oyjoeds | oWjoeds 99 
wnwyxew] Ing SWINIOA a ae yeudsy 
Spa] Sap] es hana aehtet fer . } 





: A@ Gauvdaud 





> 
<<] 


ah re 





EE 





gree 






3/9 














jua}U0D uswjosds | 





| 
| 
| 
| 
| 
} 





yooysysofy Ajjsuag uswjoeds pazoedwog pusajg 
[Ej4L aanjon.yg aje6e1b6y ubjseq 3AWdYAdNS 


NVAyNE STIVINALVIN 
NOILVLYOdSNVUL JO LNAWLYVdad 


3LVLS WHOA MAN (26/2) WeX - ua 














= NEW YORK STATE REGION 
—}— DEPARTMENT OF TRANSPORTATION ITEM 
“=— _ MATERIALS BUREAU MIX TYPE 
SUPERPAVE Design Aggregate Structure Trial Blend LOCATION 











Compacted Specimen Volumetric Property Summary 
DESIGN NO. OF ESAL's 





(Analysis by weight of total mixture) 
COMPOSITION OF PAVING MIXTURE 


NYS Specific Gravity, G 
DOT % by weight of Total Mix, P 
Source Apparent Bulk Reg. Trial Blend Number 
ris 
Pree ma 










Mix Composition, 







CONSTITUENT 





MATERIAL 





No. 1 Non-Carbonate 


Stone 






d 


P7 
i 





ASPHALT CEMENT @ 25C PG 
Max. Sp. Gr. of Paving Mix (AASHTO T209) Bee 
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Va(@Ndes) Va(@Ndes) = 100[(Gmm-Gmb@Ndes)/Gmm] 
Bulk Sp. Gr. of Total aggregate” 
Apparent Sp. Gr. of Total aggregate 


Effective Sp. Gr. of Total Aggregate Gse = [Ps] / [(100/Gmm) - (Pb/Gb)] 
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VMA VMA = 100 - (Gmb@Ndes x Ps/Gsb) 
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AGGREGATE INFORMATION 
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DESIGN NO. OF ESAL's 


JMF NO. 
MIX TYPE 
PRODUCER 
LOCATION 
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Sieve Size Raised to 0.45 Power 
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SUPERPAVE Job Mix Formula - 25.0 mm Nom. Size 
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DEPARTMENT OF TRANSPORTATION 


MATERIALS BUREAU 
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General Limits 
JMF Range 
Target Value 
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Materials Method 5.16 





APPENDIX 5 


SUPERPAVE DEFINITION OF TERMS 


JMF = job mix formula 

Gib = bulk specific gravity of compacted mixture 

Cie = maximum specific gravity of bituminous mixture 

V, = air voids in compacted mixture, % of total volume 

VMA = voids in mineral aggregate (% of bulk volume) 

VFB = % of voids in the mineral aggregate filled with effective performance graded 
binder 

Pre = effective performance graded binder content, percent by total weight of 
mixture 

Gy = bulk specific gravity for the total aggregate 

G,, = apparent specific gravity for the total aggregate 

G.. = effective specific gravity for the total aggregate 

G, = bulk or apparent (whichever is applicable) specific gravities of aggregates 

G, = specific gravity of performance graded binder, at 25°C 

P = % total SUPERPAVE Hot Mix Asphalt mixture by weight = 100% 

Py = performance graded binder, percent by total weight of mixture 

(op = aggregate, percent by total weight of mixture 

P. = % of individual aggregate components, based on total weight of aggregate 

SHMA = SUPERPAVE Hot Mix Asphalt 

PGB = performance graded binder 

Poovsmm/Pre = minus 0.075 mm aggregate to the effective PGB content ratio 





A5-1 


NYSDOT 


A5-2 


EAQ 
AQn 


PP(R)y 


PBy 
PGBW 
TABW 
TWA 
TSW 


QAF 


estimated total aggregate consensus property quality 
aggregate consensus property quality 


percentage passing or percentage retained for the specified sieve size for each 
stockpile 


blend proportions for each stockpile 

total performance graded binder batch weight 
total aggregate batch weight 

total weight of aggregate batched 

total specimen weight 


quantity adjustment factor 
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